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prietors, in the words following, to wit : 

** Practical and Mental Arithmetic, on a New Plan, in which Mental Arith- 
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RECOMMENDATIONS. 



FroTTb the, Jan. Ko. for 1828 of the Journal of Educatiow 
** A careful examination of this valuable work will show that its author hu 
compiled it, as all books for school use ought to be compiled, from the reauita 
of actual experiment and observation in the school-room. It is entirely a 
practical work, combining the merits of Colburn's Bystem with copious practico 
OD the elate. 

" Two circumstances enhance very much the value of this book. It is very 
comprehensive, containing twice the usual quantity of matter in works of thia 
cloas ; while, by judicious attention to arrangement and printing, it is ren- 
dered, perhaps, the cheapest book in this department of education. The brief 
system of Book-Keoping, attached to the Arithmetic, will be a valuable aid to 
more complete instruction in common schools, t o.-j-'h ich the work is, in other 
respects, so peculiarly adapted. i^j^^^fT 

" There are several very valuable peculiaydes in this work, for which vi% 
cannot, in a notice, find suflBcient space. ^^VJ*would recommend a careful ex- 
amination of the book to all teachers whf'^"i^esirous of combining good theo- 
'ry with copious and rigid practice." 4 ^ 

#!■ ..-^ 

From the Report of the School-LTommittee of Providence, 

"The books at present used in the schools are, in the opinion of your Com- 
mittee, altogether above the range of thought of the pupils. Works of a nar- 
• srative character would be better under stpod, would be more interesting, and 
would, of course, teach the pupil to read,with more tas**^ and judgment. The 
boy who pores, in utter disgust, over thV book which >^-'''v\ ^b in schools, will 
hasten home to read with avidity his story-book. llTie" true wisdom would 
then be, to introduce the story-book into school, and thus render his place of 
education the place of his amusement. 

** Nevertheless, as this subject is one in which time and judgment are neces 
aary for a selection, and as a change of this sort, through all the schools, would 
be productive of considerable additional expense, your Committee would rec- 
ommend that no change, at present, be made in books, excepting only the 
Arithmetic. If a school, by way of exp^jriment, be established on the monito- 
rial plan, various school-oooks can be tried there, and, after a fair opportunity 
of testing the merits of several, those can be selected which seem best adapted 
to accomplish the purposes of education. Your Committee are^ however, of 
opinion, that it would be expedient to introduce the system of Arithmetic pub- 
lished by Mr. Smith [subsequently adopted] into all the Public Grammar 
Schools ; and, also, that all the scholars in arithmetic be taught by classes, and 
not individually, as is now the prevalent mode." 

The above Report was signed by the following named gen- 
tlemen : — 

Rev. F. Wayland, Jr., D.D. Pr^. Brown Univ., (Chainnaa.) 
Rev. Thomas T. Waterman. -*. 
William T. Grinnell, Esq. 
Dated Jlpril 24, 1828. 

This work is recommended by the State-Commissionera of 
Vermont to be adopted throughout that State. It is hkewiae in- 
troduced into the public and private schools of Hartford, Conn, 
by the concurrence both of committees and teaohers. and ill. 
Uke manner in various other places. edbyGoOQlC 
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PREFACE 

TO THE THIRD EDITION. 



When a now work b offered to the public, especially on a subject abomxi- 
ing with treatises, like this, the inquiry is very naturally made, " Does this 
work contain any thing new ?" " Are there not a hundred others as good as 
thia ?" To the first inquiry it is replied, that there are many things which 
are believed to be new ; and, as to the second, a candid public, after a careful 
examination of its contents, and not till then, it is hoped, must decide. An- 
other inquiry may still be made : " Is this edition different from the preced- 
ing?" The answer is. Yes, in many respects. The present edition professes 
to be strictly on the Pestalozzian, or inductive plan of teaching. This, how- 
ever, is not claimed as a novelty. In this respect, it resembles many other 
systems. The novelty of this work will be found to consist in adhering more 
closely to the true spirit of the Pestalozzian plaik ; consequently, in differing 
from other systems, it differs less from the Pestalozzian. This similarity wifi 
now be shown. 

1. The Pestalozzian prof essas to unite a complete system of 
mental with written arithmetic. So does this. 

2. That rejects no rules, but simply illustrates them by men' 
tal questions. So does this. 

3. That commences icith examples for children as simple as 
this, is as extensive, and ends with questions adapted to minds 
as mature. 

Here it may be asked, "In what refspect, then, is this different from that?" 
To this question it is answered, In the execution of our common plan. 

The foillowing are a few of the prominent characteristics of thia work, in 
which it is thought to differ from all others. 

1. The interrogative system is generally adopted throughout 
this toork. 

2. Th-e common rules of arithmetic are exhibited so as to 
correspond with the occurrences in actual business. Under this 
head is reckoned the application of Ratio to practical purposes. 
Fellowship, <^c. 

3. There is a constant recapitulation of the suhject attended 
to, styled " Qiiestions on the foregoing." 

4. The mode of giving the individual results without points, 
then the aggregate of these results, with points^ for an answer, 
by which the relative value of the whole is determinedj thusfuT' 
nishing a comnlete test of the knowledge of the pupil. This i# 
a characteristic difference betioeen this and the former editions, 

5. A new rule for calculating interest for dam with motUhs, 

I * Hosted by CjOOS 



Vi PREFACE. 

6. ?%« mode of introducing and conducting the subject qf 
Proportion, 

7. The adoption of the federal coin, to the exclusion of ster- 
ling money, except hy itself. 

8. The arithmetical tables are practically illustrated, prcvi' 
otisly and subsequently to their insertion. 

9. As this mode of teaching recognises no authority but that 
of reason, it loas found necessary to illustrate the rule for the 
extraction of the cube root, by means of blocks, lohich accom- 
pany this work. 

These are some of the predominant traits of this work. Others might bo 
rnentioned, but, by the examination of these, the reader will bo qualified to de- 
cide on their comparative value. 

As, in this work, the common rules of arithmetic are retained, perhaps the 
reader is ready to propose a question frequently asked, " What is the use of so ma 
ny rules ?" " Why not proscribe them ?" The reader must here be reminded, 
that these rules are taught differently, in this system, from the common method. 
The pupil is first to satisfy himself of the truth of several distinct mathemati- 
cal principles. These deductions, or truths, are then generalized ; that is, brief- 
ly summed in the form of a rule, which, for convenience' sake, is named. Is 
there any impropriety in this? On the contrary, is there not a great conve- 
nience in it? Should the pupil be left to form his own rules, it is more thaij 
probable he might mistake the most concise and practical one. Besides, dif- 
ferent minds view things differently, and draw different conclusions. Is there 
no benefit, then, in helpinn; the pupil to the most concise and practical metho<l 
of solving the various problems incident to a business life? 

Some have even gone so far as to condemn the Rule of Three, or Proportion, 
and almost all the successive rules growing out of it. With more reason, they 
might condemn Long Division, and even Short Division ; and, in fact, all the 
common and fundamental rules of arithmetic, except Addition j for these may 
all be traced to that. The only question then is, ''To what extent shall we go?" 
To this it is replied. As far as convenience requires. As the Rule of Three is 
generally taught, it must be confessed, that almost any thing else, provided the 
inind of the pupil be exercised, would be a good substitute. But when taught 
as it should be, and the scholar is led on in the same train of thought that origi- 
nated the rule, and thus effectually made to see, that it is simply a convenient 
method of arriving at the result of both Multiplication and Division combined, 
its necessity may be advocated with as much reason as any fundamental rule. 
As taught in this work, it actually saves more figures than Short, compared 
with Long Division. Ilcre, then, on the ground of convenience, it would be 
reasonable to infer^ that its retention was more necessary than either. But, 
waiving its utility in this -respect, there is another view to be taken of this sub- 
ject, and that not the least in importance, viz. the ideas of beauty arising from 
viewing the harmonious relations of numbers. Here is a delightful field for an 
inquisitive mind. It here imbibes truths as lasting as life. VVhen the utility 
and convenience of this rule arc once conceded, all the other rules growing 
out of this will demand a place, and for the same reason. 

It may. perhaps, be asked by many, " Why not take the principle without 
the name r" To this it is again replied, (^Convenience forbids. The name, tlxo 
pupil will see^ is only an aggregate term, given to a process imbodying several 
distinct principles. And is there no convenience in this? Shall the pupil, 
when in actual business, be obliged to call off his mind from all other pursuits, 
to trace a train of deductions arising from abstract reasoning, when his atten- 
tion is most needed on other subjects. With as much propriety the name of 
cogitam n^ay be dispensed with *, for, although the general, by rnerely summon- 
ing his captain, may suipnion 100 nien, still he might call on each separately, 
wk^ifsi^ not <fuito BO conveniently With theso remarks, the subgeet will b© 
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PREFACE. vii 

dismissed, merely adding, by way of roouest, Ihat the reader will deffer his 
decision till he has examined the doctrine of Proportion, Fellowship, &c^ 
qjS taught in this work. 

The Appendix contains many useful rules, although a knowledge of theso 
IS not absolutely essential to the more common purposes of life. Under this 
head are reckoned Alligation, Roots, Progression, Permutation, Annuities, <Scc. 
The propriety of scholars becoming acquainted, some time or other, with these 
rules, has long since been settled ; the only question is, with regard to the ex- 
pediency of introducing them into our arithmetics, and not reserving them for 
our algebras. In reply to this, the writer would ask, whether it can be sup- 
posed, the developement of these truths, by figures, will invigorate, strengthen, 
and expand the mind less than by letters ? is not a more extensive knowledge 
of the power of figures desirable, aside from the improvement of the mind, and 
the practical utility which these rules atford? Besides, there always will, in 
some nook or other, spring up some poor boy of mathematical genius, who will 
be desirous of extending his researches to more abstruse subjects. Must he, as 
well as all others, be taxed with an additional expense to procure a system, 
containing the same principles, only for the sake of discovering them by letters.^ 

Position, perhaps, may be said to be entirely useless. The same may be 
said of the doctrine of Equations by algebra. If the former be taught ra- 
tionally, what great superiority can be claimed for the one over the other ? 
Is it not obvious, then, that it is as beneficial to the pupil to discipline his 
mind by the acquisition of useful and practical knowledge, which may be in 
the possession of almost every learner, as to reserve this interesting portion of 
mathematics for a favoured few, and, in the mean time, to divert the atten- 
tion of the pupil to less useful subjects? 

The blocks, illustrative of the rule for the Cube Rootj will satisfactorily ac- 
count for many results in other rules ; as, for instance, m Decimals, Mensura- 
tion, &c., which the pupil, by any other means, might fail to perceive. By 
observing these, he will sec the reason why his product, in decimals, should be 
*csB than either factor ■, as, for instance, why the solid contents of a half an inch 
cube should be less than half as much as an inch cube. In this case, the fac- 
tors are each half an inch, but the solid contents are much less than half a 
solid inch. 

In this work, the author has endeavoured to make every part conform to 
this maxim, viz. that names should succeed ideas. This method of 
communicating knowledge is diametrically opposed to that which obtains, in 
many places, at the present day. The former, by first giving ideas, allures 
the pupil into a luminous comprehension of the subject, while tho latter as- 
tounds him, at first, with a pompous name, to which he seldom affixes any 
definite ideas, and it is exceedingly problematical whether he ever will. In 
addition to this is the fact, that, by the last mentioned method, when the name is 
given and the process shown, not a single reason of any operation is adduced : 
but the pupil is dogmatically told he must proceed thus and so, and he will 
come out so and so. This mode of teaching is very much as if a merchant of 
this city should direct his clerk, without mtrusting him with any business, 
first to go to South Boston, then to the state-house, afterwards to the market, 
and then to return, leaving him to surmise, if he can, the cause of all this pere- 
grination. Many are fools enough to take this jaunt pleasantly ; others aro 
restifF, and some fractious. This sentiment is fully sustained by an article 
in Miss Edgeworth's works, from which the following extract is made: " A 
child's seeming stupidity, in learning arithmetic, may, perhaps, be a proof of 
inteJligence and good sense. It is easy to make a boy, who does not reason 
repeat, by rote, any technical rules, which a common writing master, with ma- 
gisterial solemnity, may lay down for him ; but a child who reasons will not 
be thus easily managed •, he stops, frowns, hesitates, questions his master, is 
wretched and refractory^ until he can discover why he is to proceed in such 
and such a manner 5 he is not content with seeing his preceptor make figures 
and lines on the slate, and perform wondrous operations with the self-'conv- 
Dla-eent dexterity of a conjurer j be is not content to be led to the treasures of 
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peioiKe bHudibld ; be would tear the bandA^ from his ey«8, thai b^ ni^bl hwi^ 
the way to tbem aguio.*' 

In confirmation of the preceding remarks, and as fiiUy expreflaive of the au- 
thor's views on this subject, the following quotation is taken from the preC&co 
to Pestalozzi's system. 

"The Pestalozzian plan of teaching arithmxtic, as one of the great 
branches of the mathematics, when communicated to children upon the princi> 
pies detailed in the following pages, needs not fear a comparison with her more 
favoured sister, okometry, either in precision of ideas, in clearness and cer- 
tainty of demonstration, in practical utility, or in the sublime deductions of 
the most interesting truths*. 

"In the regular order of instruction^ arithmetic ought to take precedence 
of geometry, as it has a more immediate connexion with it than some are 
willing to admit. It is the science which the mind makes use of in meas- 
uring all things that are capable of augmentation or diminution ; and, when 
rationally taught, affords to the youthful mind the most advantageous exercise 
of its reasoning powers, and that for which the human intellect becomes early 
ripe, while the more advanced parts of it may try the energies of the most 
vigorous and matured understanding." 

January, 18Q9 THE AUTHOR, 
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SUGGESTIONS TO TEACHERS 

ON THE METHOD OF USING THIS WORK. 



For a course of mental arithmetic, adapted to the capacities of very young 
pupils, they may take the mental exercises in each rule, as far as the first 
example for the slate. This course is not meant to include any of the exercises 
Btyled " Q,uestions on the foregoing." 

This course embraces the whole of the first 20 pages, together with the arith- 
metical tables, extending to the Appendix. The necessity of impressing these 
tables on the minds of pupils at an early age is sufficiently obvious. When the 
pupil is perfect master of this course, as will, most probably, be the case after 
one or two reviews, the teacher will find no difficulty in making him under- 
Htand the operations by slate. He may then take the whole in course. 

In every school, it would be well to institute classes ; and as there are seldom 
any answers given to the mental questions, the pupils may be allowed to read 
in their turns the questions from the book ; thus giving the teacher no farther 
trouble than occasional corrections. By this, the reader will perceive, that the 
work may be used to advantage in monitorial schools, as the former editions 
have been. In large schools these corrections may be made by an advanced 
scholar, instead of the teacher. Whenever an advanced scholar takes up the 
book with a view of profiting from it, he should omit nothing as he pro- 
. gresses, but make it his practice to qualify himself to answer any question, in 
the mental exercises, rules, or respecting the reason of the operations. 

Teachers will find it to be a useful occupation for their scholars, to assign 
them a morning lesson, to be recited as soon as they come into school. With 
little exertion on the part of teachers, pupils in this way may be made assidu- 
ous and ambitious, very much to their advantage, and to the credit of their 
teachers. 

The mental questions, under tlie head of " Q-uestions on the foregoing," will, 
intelligently answered, furnish to committees an admirable test of the pupil's 
knowledge of this subject. 

The Appendix is designed for those who have time and opportunity to devote 
to the study of the more abstruse parts of mathematics. 

JVbte. Lest some may mistake the object of the figures in the parentheses, 
it may here be remarked, that these figures are separate answers, left without 
assigning any value to them, reserving this particular for the discretion of the 
^upil, which he must necessarily exercise, in order to obtain the answer which 
follows, that being the aggregate of the whole. 

The above directions are those which seem the best to the author ; but as 
every intelligent teacher has a way of his own, which, though not intrinsically 
the best, is, pierhaps, the best for him, the subject is respectfully submitted 
to his own choice. 
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ARITHMETIC. 



MENTAL EXERCISES. 



ADDITION. 

IT I.* 1. How many little fingers have you on your right 
hand ? How many on your left ? How many on both ? 

2. How many eyes have you ? 

3. If you have two apples in one hand, and one in the other, 
how many have you in both ? How many are two and one, then, 
put together ? 

4. How many do your ears and eyes make, counted together ? 

5. If you have two nuts in one hand, and two in the other, 
how many have you in both? How many do two and two 
make, put together ? 

6. If you have three pins in one hand, and James puts anoth- 
er in, how many will you have in your liand ? How many are 
three and one then ? 

7. If you have three pins in one hand, and James puts two 
more in, how many will you have in your hand ? How many 
are three and two then ? 

8. If you have four apples in one pocket, and two in the oth- 
er, how manpwill you have in both ? How many are four and 
two then ? 

9.*Thomas has four cents, and William h«Ls three ; how many 
have they both together ? How many are four and three then ? 

10. You have five pins in one hand, and three m the other ; 
how many have you in both ? How many are five and three 
then? 

11. You have four nuts in one hand, and four in the other ; 
how many have you in both ? How many are four and four then ^^ 

♦ The quertions in IT I and IT II are intended for very younff children. Older 
pQjih may omit theee. But the two remaimng sectibiw, aiM the four tablM, 
will dftim m attentive perutal. 
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6 , ARITHMETIC. 

12. If you count tho fingers and thumb on one hand, and 
only the fingers on the other, how many will they make .'' How 
many are five and four then .'' 

13. How many fingers and thumbs have you on both hands ?'j| 

14. James has five marbles, and Thomas five ; how many"^ 
have they both ? How many are five and five then ? 

15. How many cents would it take to buy two whistles, if 
one cofit six cents, and the other four ? How many are six and 
four then ? 

16. If you have eight pins on one sleeve, and two on the oth- 
er, how many will you have on both? How many are eight 
and two then ? 

17. How many legs have two cats and a bird ? 

18. If I should give you six cents, and you should find five, 
how many would you have then .'' How many are six and five 
then? 

19. If you count all your fingers, thumbs, and nose, how 
many will they make ? 

2Q. If you buy a picture-book for ten cents, and a pear for 
two cents, how many cents will pay for both ? How many are 
ten and two then ? 

21. How much money would you have, if your father should 
give you seven cents, and your brother six ? How many are 
seven and six then ? 

22. If you have seven pins in one hand, and seven in the 
other, how many will you have in both ? How many are seven 
and seven then ? 

23. A man bought a chair for three dollars, and a looking- 
. glass for twelve ; how much did he give for both ? How many 

are tnree and twelve then ? 

24. You give thirteen cents for a spelling-book, and three for 
an inkstand ; how much do they come to ? How many are 
thirteen and three ? ' 

25. Count one hundred. 

One 1 

Two 2 

Three 3 

Four 4 

Five 5 

Six 6 

Seven . ..t 7 

Eight & 

Nine 9 

Ten 10 

Eleven 11 

Twelve ...IS 

ThiiUen 13 



Fourteen •*^» 14 

Fifteen. W'^ 15 

Sixteen ^^^ 

Seventeen ■. .17 

Eighteen 18' 

Nineteen 19 

Twenty 20 

Twenty-one 21 

Twenty-two 22 

Twenty-three 23 

Twenty-four 24 

Twenty-five ... 25 

Twenty-six • .^ 
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Twenty-seven 27 

Twenly-ei^ht 28 

Twenty-nine 29 

Thirty 30 

Thirty-one, Sdc 31 

Forty 40 



Fifty 50 

Sixty 60 

Seventy 70 

Eighty 80 

Ninety 90 

One hundred 100 



JVote. The pupil is to recite the abo\'e, with the written numbers covered 
over. The answers to the following questions are to be given by writing them 
down on the slato at recitation, to test the pupil's knowledge of numbers from 
one to one hundred. 

26. Write down in proper figures, Four ; Seven ; Eight ; 
Twelve ; Eighteen ; Twenty-two ; Thirty-two ; Forty-five ; 
Forty -nine ; Fifty-six ; Fifty-nine ; Sixty-three ; Seventy-five ; 
Eighty-seven ; Ninety-two ; Ninety -seven ; Ninety-nine. 

27. James has seventy-eight cents, and Rufus eighty-seven 
cents ; which has the most ? 

28. Thomas has fifty -nine dollars, and William sixty -nine ; 
which has the most ? Which is the most, eighty-nine, or nine- 
ty-nine ? Forty-seven, or seventy -four .? .,,,, 

29. Repeat the "- ' -^ 



ADDITION TABLE. 



2 and 


1 are 


3 


3 and 


1 


are 


4 


4 and 


1 are 5 


2 and 


2 are 


4 


3 and 


2 


are 


5 


4 and 


2 are 6 


2 and 


3 are 


5 


3 and 


3 


are 


6 


4 and 


3 are 7 


2 and 


4 are 


6 


3 and 


4 


are 


7 


4 and 


4 are 8 


2 and 


5 are 


7 


3 and 


5 


are 


8 


4 and 


5 are 9 


2 and 


6 are 


8- 


3 and 


6 


are 


9 


4 and 


6 are 10 


2 and 


7 are 


9 


3 and 


7 


are 


10 


4 and 


7 are 11 


2 and 


8 are 


10 


3 and 


8 


are 


11 


4 and 


8 are 12 


2 and 


9 are 


11 


3 and 


9 


are 


12 


4 and 


9 are 13 


2 and 10 are 


12 


3 and 


10 


are 


13 


4 and 


10 are 14 


2 and 


n ^re 


13 


3 and 


11 


are 


14 


4 and 11 are 15 


2 and 


12 aire 

1 


14 


3 and 


12 


are 


15 


4 and 


12 are 16 


5 and 


1 a^e 


6 


6 and 


T 


are 


7 


7 and 


1 are 8 


5 and 


2 are 


7 


6 and 


2 


are 


8 


7 and 


2 are 9 


5 and 


3 are 


8 


6 and 


3 


are 


9 


7 and 


3 are 10 


5 and 


4 ari^ 


9 


6 and 


4 


are 


10 


7 and 


4 are 11 


5 and 


5 are 


10 


6 and 


5 


are 


11 


7 and 


5 are 12 


5 and 


6 are. 


11 


6 and 


6 


are 


12 


7 and. 


6 are 13 


5 and 


7 are\ 12 


G and 


7 


are 


13 


7 and 


7 are 14 


6 and 


8 are 


13 


6 and 


8 


are 


14 


7 and 


8 are 15 


.5 and 


9 are 


14 


6 and 


9 


are 


15 


7 and 


9 are 16 


5 and 10 are 


15 


6 and 10 


are 


16 


7 and 10 are 17 


6 and 11 are 


16 


6 and 11 


are 


17 


7 and 11 are 18 


.5 and IS are 


|7 


6 and 12 


are 


18 


7^d 12 are 19 
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ARITHMETIC 



8 and 


1 aro 


9 and 


1 are 10 


10 and 


1 are 11 


8 and 


2 are 10 


9 and 


2 are 11 


10 and 


2 are 12 


8 and 


3 are 11 


9 and 


3 are 12 


10 and 


3 are 13 


8 and 


4 are 12 


9 and 


4 are 13 


10 and 


4 are 14 


8 and 


5 are 13 


9 and 


5 are 14 


10 and 


5 are 15 


8 and 


6 are 14 


9 and 


6 are 15 


10 and 


6 are 16 


8 and 


7 are 15 


9 and 


7 are^ 16 


10 and 


7 are 17 


8 and 


8 are 16 


9 and 


8 ar«i- 17 


10 and 


8 are 18 


8 and 


9 are 17 


9 and 


9 are 18 


10 and 


9 are 19 


8 and 10 are 18 


9 and 


10 are 19 


10 and 10 are 20 


8 and 11 are 19 


9 and 11 are 20 


10 and 


11 are 21 


8 and 12 are 20 


9 and 12 are 21 


10 and 12 are 22 



11 and 


1 are 12 


11 and 


2 are 13 


11 and 


3 are 14 


11 and 


4 are 15 


11 and 


5 are 16 


11 and 


6 are 17 


11 and 


7 are 18 


11 and 


8 are 19 



11 and 9 are 20 
11 and 10 are 21 
11 and 11 are 22 
11 and 12 are 23 



12 and 


5 


are 


17 


12 and 


6 


are 


18 


12 and 


7 


are 


19 


12 and 


8 


are 


20 


12 and 


9 


are 


21 


12 and 10 


are 


22 


12 and 11 


are 


23 


12 and 12 


are 


24 



12 and 1 are 13 

12 and 2 are 14 

12 and 3 are 15 

12 and 4 are 16 



Questions on the Table. 

30. How many are 2 and 5 P 2 and 7 ? 2 and 10 ? 2 and 12 ? 
3and3? 3 and 9 ? 3 and 12 ? 4and2? 4 and 6 ? 4and8?4 
and 10? 4 and 12? 5 and 3? 5 and 5 ? 5 and 9 ? 5 and 11 ? 6 
and 4 ? 6 and 7 ? 6 and 10 ? 6 and 12 ? 7 and 2 ? 7 and 4 ? 7 
and7? 7and9? 7andl2? 8 and 2 ? 8and5? 8 and 7 ? 8 and 
9? 8 and 10? 8 and 12? 9 and 6 ? 9 and 9 ? 9 and 12? 10 and 
3? 10 and 4 ? 10 and 6 ? 10 and 8 ? 10 and 11 ? 10 and 12 r 
11 and 3 ? 11 and 5 ? 11 and 6 ? 11 and 9 ? 11 and 12 ? 12 and 
3? 12and6? 12and9? 12andl2? 

J^ote. The design of the foregoing and following questions 5$ to prevent the 
scholar from resting satisfied with saying his table merely by rOte, which in*- 
quently happens. For, if he c^n count, he will say it, withoui! making a sin- 
gle addition in his mind. / 

31. You borrow 12 dollars at one time, and 2/ at another; 
how much have you borrowed in all ? How many are 12 and 2 ? 

32. William has 11 cents, and James 11 ; how inany do they 
both have ? How many are 11 and 11 ? I 

33. A man bought a cart for 13 dollars, and aJ plough for 7 
dollars ; how mucn did he pay for both ? How/ many are 13 
and 7 ? / 

34. A man bought 10 bushels of rye for 15 dcillars, 6 bushels 
of apples for 6 dollars ; how much did he pay fot both ? How 
many are 15 and 6 ? f 

3o, William bat 4 rtairbki in one pock»t, 6 iJj th« other^ an4 
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MENTAL EXERCISES. 9 

3 in his right hand ; how many has he in all ? How many are 
4, 6 and 3? 

36. Peter gave to his companions apples as follows ; to James 
7, to Henry 9, to William 10 ', how many did lie give away ? 
How many are 7, 9 and 10 ? 

37. Rufus has 12 cents, James 12, and Thomas 2 ; if Rufus 
and James should give Thomas all their cents, how many would 
Thomas have ? How many are 12, 12 and 2 ? 

36. You give 16 cents for a knife, 4 cents for an inkstand, and 

5 for a lead pencil ; how much will all of them come to ? How 
many are 16, 4 and 5 ? 

39. Your brother William gave you 19 cents, your brother 
John 10, and your cousin 2 ; how many did you have given 
you in all ? How many are 19, 10 and 2 ? 

40. How many are 6 and 4 ? 16 and 4 ? 26 and 4 ? 36 and 

4 ? 46 and 4 ? 56 and 4 ? 66 and 4 ? 76 and 4? 86 and 4 ? 96 
and .4? 10 and 5 .? 20 and 5 ? 40 and 5? 70 and 5 ? 80 and ^5 ? 

6 and 10 ? 6 and 40? 6 and 70 ? 7 and 3 ? 17 and 3 ? 37 and 
3 ? 57 and 3 ? 77 and 3.^ 97 and 3 ? 5 and 5 ? 5 and 10 ? 5 and 
15? 5 and 20 ? 25 and 5 ? 30 and 5 ? 45 and 5 ? 60 and 5 ? 
75 and 5 ? 95 and 5 ? 8 and 4 ? 18 and 4 ? 28 and 4 ? 38 and 
4? 48 and 4? 58 and 4? 68 and 4? 78 and 4 ? 88 and 4 ? 98 
and 4? 9 and 3? 19 and 3 ? 29 and 3 ? 49 and 3? 79 and 3? 
89 and 3? 6 and 5 ? 6 and 15? 6 and 25 ? 6 and 35 ? 6 and 45? 
6and65? 6 and 85 ? 6and95? 



SUBTRAOTION. 

IT Tin 1. If you should lose one finger from one hand, how 
many would you have left on that hand ? How many are 4 
less 1 ? Why ? ^ns. Because 1 and 3 are 4. 

2. If you have 5 cents, and give away 2, how many will you 
have left ? How many are 5 less 2 then ? Why ? 

3. If you shut both your little fingers, and leave the other 
fingers open, how many will be open ? How many are 8 less 
2? Why? 

4. If you have 8 cents, and lose 3, how many will you have 
left ? How many are 8 less 3 ? Why ? 

5. If you have 9 cents in a box, and take out 4, how many 
will be left in the box ? How many are 9 less 4, or 4 from 9 ? 
Why? 

6. You borrow 8 pins, and pay 4 ; how many do you still owe ? 
How many are 4 from 8 then ? _ Why ? 

7. If you have 12 dollars, and lose 2, how many #ili you have 
left ? How many are 2 from 12 then? Why ? /- t 
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10 ARITHMETIC. 

8. A man, owing SO dollars, paid 16 ; how many remain to t>» 
paid ? How many are 16 from 20 then ? Why ? 

9. You gave 18 cents for an inkstand, and sold it for 16 cents ; 
did you make or lose, and how much ? How many are 16 from 
18 then? Why? 

10. Your papa gave you 9 dollars, and you gave your brother 
5 ; how many had you left ? How many are 5 from 9 then ? 
Why ? ^ 

11. William bought a knife for 20 cents, and sold it for 22 ; 
how much did he make in trading ? How many are 20 from 22 
then? Why? 

12. A man bought a barrel of molasses for 15 dollars, android 
it for 19 ', how much more than he gave for it did he sell it for ? 
How many are 15 from 19 then ? Why ? 

13. William has apples in both pockets ; in one pocket he has 
11, in the other 18 ; how many has he in one pocket more than 
in the other ? How many are 11 from 18 then ? Why ? 

14. A boy gave 17 cents for some picture -books, which were 
worth no more than 10 cents ; how much more than their worth 
did he give for them ? How many are 10 firom 17 ? Why ? 

15. A man bought a cow for 13 dollars, and a calf for 3 ; how 
much more did the cow cost than the calf? How many are 3 
from 13? Why? 

16. A man bought a barrel of flour for 17 dollars, and, not 
proving so good as he expected, he could sell it for no more 
than 13 dollars ; how much did he lose on it ? How many are 
13 from 17? Why? 

17. A man bought a barrel of beef for 20 dollars, and, being 
damaged, he is obliged to lose 12 dollars on the sale of it ; how 
much did he sell it for ? How many are 12 from 20 then ? 
Why ? 

18. How many legs will 4 chairs have to stand on, if 1 have 
3 broken legs ? How many are 3 from 16 ? Why ? 

19. 20 birds light on a tree ; if 6 fly ofl", how many are left on 
the tree ? How many are 6 from 20 ? Why ? 

20. Suppose you and William lose a finger apiece, how many 
fingers will you both have then ? How many are 2 from 16? 
Why ? 

21. If you have 25 cents, and give 20 for a knife, and the rest 
for some marbles, how many cents will the marbles cost ? How 
much more will the knife cost than the marbles ? How many 
are 20 from 25? 5 from 20 ? Why? 

22. A poor man had 16 bushels of rye given him ; his eldest 
son gave him 10 bushels, and the youngest the rest ; how many 
bushels did the younffest give him ? How many did the older 
give him more than the younger ? How many are 10 from 16 ? 
IftomlO? Why? Ho«.Google 
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i83. 28 boys were sliding on the ice, which breaking, all but 
4 fell in and perished ; how many lost their lives ? How many 
are 4 from 28? Why? 

24. Repeat the 

SUBTRACTION TABLE. 



1 from 
1 from 
1 from 
1 from 
1 from 
1 from 
1 from 
1 from 
1 from 
1 from 
1 from 
1 from 
1 from 



1 leaves 

2 leaves 

3 leaves 

4 leaves 

5 leaves 

6 leaves 

7 leaves 

8 leaves 

9 leaves 

10 leaves 

11 leaves 10 

12 leaves 11 

13 leaves 12 



2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 



2 leaves 

3 leaves 

4 leaves 

5 leaves 

6 leaves 

7 leaves 

8 leaves 

9 leaves 

10 leaves 8 

11 leaves 9 

12 leaves 10 

13 leaves 11 

14 leaves 12 



3 from 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 



3 leaves 

4 leaves 

5 leaves 

6 leaves 

7 leaves 

8 leaves 

9 leaves 

10 leaves 

11 leaves 

12 leaves 

13 leaves 10 

14 leaves 11 

15 leaves 12 



4 from 4 leaves 


5 from 5 leaves 


6 from 6 leaves 


4 from 5 leaves 1 


5 from 6 leaves 1 


6 from 7 leaves 1 


4 from 6 leaves 2 


5 from 7 leaves 2, 


6 from 8 leaves 2 


4 from 7 leaves 3 


5 from 8 leaves 3 


6 from 9 leaves 3 


4 from 8 leaves 4 


5 from 9 leaves 4 


6 from 10 leaves 4 


4 from 9 leaves 5 


5 from 10 leaves 5 


6 from 11 leaves 5 


4 from 10 leaves 6 


5 from 11 leaves 6 


6 from 12 leaves 6 


4 from 11 leaves 7 


5 from 12 leaves 7 


6 from 13 leaves 7 


4 from 12 leaves 8 


5 from 13 leaves 8 


6 from 14 leaves 8 


4 from 13 leaves 9 


5 from 14 leaves 9 


6 from 15 leaves 9 


4 from 14 leaves 10 


5 from 15 leaves 10 


6 from 16 leaves 10 


4 from 15 leaves 11 


5 from 16 leaves 11 


6 from 17 leaves 11 


4 from 16 leaves 12 


5 from 17 leaves 12 


6 from 18 leaves 12 



7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7^om 



7 leaves 

8 leaves 

9 leaves 

10 leaves 

11 leaves 

12 leaves 

13 leaves 

14 leaves 

15 leaves 

16 leaves 

17 leaves 10 

18 leaves 11 

19 leaves 12 



8 from 
8 from 
8 from 
8 from 
8 from 
8 from, 
8 from 
8 from 
8 from 
8 from 
8 from 
8 from 
8 from 



8 leaves 

9 leaves 

10 leaves 

11 leaves 

12 leaves 

13 leaves 

14 leaves 

15 leaves 

16 leaves 

17 leaves 

18 leaves 

19 leaves 

20 loayet 



9 from 9 
9 from 10 
9 from 11 
9 from 12 
9 from 13 
9 from 14 
9 from 15 
9 from 16 
9 from 17 
9 from 18 
9 from 19 
9 from 20 
9 firpm 21 





1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
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leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 10 

leaves 11 

leavM 13 



13 

10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
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10 leaves 

11 leaves 

12 leaves 

13 leaves 

14 leaves 

15 leaves 

16 leaves 6 

17 leaves 7 

18 leaves 8 

19 leaves 9 

20 leaves 10 

21 leaves 11 

22 leaves 12 



11 from 
11 from 
11 from 
11 from 
11 from 
11 from 
11 from 
11 from 
11 from 
11 from 
11 from 
11 from 
11 from 



11 leaves 

12 leaves 

13 leaves 

14 leaves 

15 leaves 

16 leaves 

17 leaves 

18 leaves 

19 leaves 

20 leaves 9 

21 leaves 10 

22 leaves 11 

23 leaves 12 



12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 



12 leaves 9 

13 leave* ' 1 

14 leaves 9 

15 leaves 

16 leaves 

17 leaves 

18 leaves 

19 leaves 

20 leaves 8 

21 leaves 9 

22 leaves 10 

23 leaves 11 

24 leaves 12 



Questions on the Table. 

25. How many does 2 from 8 leave ? 2 from 10 ? 2 from 12 ? 
2 from 15 ? 2 from 20 ? 2 from 24 ? 3 from 7 ? 3 from 10 ? 3 
from 12 ? 3 from 18 ? 3 from 19 ? 4 from 8 ? 4 from 9 ? 4 from 
33 ? 4 from 15 ? 4 from 18 ? 4 from 20 ? 5 from 10 ? 5 from 
14? 5 from 17? 5 from 20? 5 from 25 ? 6 from 12? 6 from 
18 ? 6 from 20 ? 6 from 26 ? 7 from 14 ? 7 from 21 ? 7 from 23 ? 
8 from 10? 8 from 12? 8 from 15? 8 from 16 ? 8 from 19 ? 8 
from 20 ? 9 from 12 ? 9 from 15 ? 9 from 18 ? 9 from 20 ? 9 from 
22 ? 10 from 15 ? 10 from 17 ? 10 from 19 ? 10 from 20 ? 10 
from 22 ? 10 from 25 ? 11 from 15 ? 11 from 18 ? 11 from 19 ? 
11 from 22 ? 12 from 14 ? 12 from 16 ? 12 from 19 ? 12 from 
24? 

Practical Questions on the Table, 

26. If you buy 15 cents' worth of tape, and give the shop- 
keeper a pistareen, or twenty cent bit, how many cents must 
you have in change ? How many are 15 from 20 ? Why ? 

27. If you had 17 fingers, how many would you have more 
than you have now ? How many are 8 from 37 ? Why ? 

28. A man hao' to travel 24 miles, but has travelled all but 4 ; 
how manv miles has he journeyed ? How many are 4 fromj 

. 24? Why? 

29. 20 children are in a class, and the 8 best are put into a 
. higher class ; how many are left in the lower class ? How 

many are 8 from 20 ? Why ? 

30. If you have 25 cents, and should give 10 cents for a ruler,, 
and 10 for a top, how ma.ny cents will you have left ? How 
many do 10 and 10 from 2d leave ? Why ? 

31. You have 16 apples, and give 5 to ybuir sister, 5 to your 
brother ; how many will you have left ? How many do o and 
5 from 16 leave ? Why? a- i 
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^. A man bought a mirror for 12 dollars, for which he gave 
6 bushels of corn, worth 5 dollars, 3 bushels of potatoes, 
worth 1 dollar, and the rest in money ; how much did he pay ? 
How many do 5 and 1 from 12 leave ? Why ? 

33. I'be distance from Boston to Walpole is 20 miles ; after 
you have arrived at Dedhaui, which is 11 miles from Boston, 
now many more miles will you have to travel to reach Wal- 
pole ? How many are 11 from 20 ? Why ? 



MULTIPLICATION. 

IT HI* 1. If I give you 2 pins at one time, and 2 at anoth- 
er, how many pins shall I give you ? How many are 2 times 2 
then ? 

2. How many legs have 2 chairs ? How many are 2 times 4 1 

3. How many eyes have 6 birds ? How many 7 ? How many 
8 ? How many are 2 times 6 ? 2 times 7 ? 2 times 8 ? 

4. I hold my hand out, and you put 3 pins in it, William 3, 
and James 3 ; how many pins will I have ? How many are 3 
times 3 ? 

5. If I put in your pocket 4 apples, at 3 different times, how 
many apples will you have in your pocket ? How many are 3 
times 4? 

6. If I should give you 4 apples at 4 different times, how 
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MULTIPLICATION 


TABLE. 




2timea 


1 are 2 


3 times 1 are 


3 


4 times 1 are 


4 


2 times 


2 are 4 


3 times 2 are 


6 


4 times 2 are 


8 


2 times 


3 axe 6 


3 tijTies 3 are 


9 


4 times 3 are 


12 


2 times 


4 axe 8 


3 times 4 are 


12 


4 times 4 are 


16 


2 times 


5 are 10 


3 times 5 are 


15 


4 times 5 are 


20 


2 times 


6 axe 12 


3 times 6 are 


18 


4 times 6 are 


24 


2 times 


7 are 14 


3 times 7 are 


21 


4 times 7 are 


28 


2 times 


8 are 16 


3 times 8 are 


24 


4 times 8 are 


32 


2 times 


9 are 18 


3 times 9 are 


27 


4 times' 9 are 


36 


2 times 10 are 20 


3 times 10 are 


30 


4 times 10 are 


40 


2 times 11 are 22 


3 times 11 are 


33 


4 times 11 are 


44 


2 times 12 are 24 


3 times 12 are 


36 


4 times 12 are 


48 



5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 



1 are 5 

2 are 10 

3 are 15 

4 are 20 

5 are 25 

6 are 30 

7 are 35 
6 are 40 
9 are 45 

10 are 50 

11 are 55 

12 are 60 



6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 



1 are 6 

2 are 12 

3 are 18 

4 are 24 

5 are 30 

6 are 36 

7 arc 42 

8 are 48 

9 are 54 

10 are 60 

11 are G6 

12 are 72 



7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 



7 
14 



1 are 

2 are ^ . 

3 are 21 

4 are 28 

5 are 35 

6 are 42 

7 are 49 

8 are 5^ 

9 are 63 

10 are 70 

11 are 77 

12 are 84 



8 times 



1 are 8 



9 times 



1 are 



9 



10 times 1 are 
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NUMERATION. j» 

7. If 1 lemon be worth 3 apples, how many lemona are 6 ap- 
ples worth ? Are 12 apples worth ? Are 18 apples worth ? 
Are 24 apples worth ? Are 36 apples worth ? 

8. How many barrels of flour, at 8 dollars i barrel, can you 
buy for 16 dollars ? For 48 dollars ? For 96 dollars ? For 80 
dollars ? 

9. How many are 2, 3, and 5 ? Ars 4, 2, and 6 ? Are 8, 3, 
and 2? Are D, 3, and 4 ? Are 10, S, and 2 ? Are 5, 4, 3, and 
2 ? Are 4, 3, 2, and 1 ? Are 7, 6, 3, and 2 ? Are 8, 9, and 10 ? 
Are 12, 11,10, and 9? 

10. How many are 6 times 3 ? 6 times 4 ? 6 times 7 ? 7 
times 8? 9 times 7 ? 12 times 7 ? 9 times 5 ? 8 times 7? 
7 times 6 ? 7 times 9 ? 12 times 11 ? 8 times 5 ? 3 times 7 ? 
12 times 12 ? 

11. How many times 2 in 12 ? 2 in 18 ? 2 in 24 ? 3 in 6? 
3 in 12 ? 3 in 36 ? 4 in 20 ? 4 in 32 .? 4 in 48 ? 5 in 25 ? 5 
in35? 6in60.^ 6in36? 6in48.? 6in72.? 7inl4? 7in 
56? 7in84.? 8in40? 8in96? 9in36.? 9ial08? llin 
22.? Ilin55.? Ilinl32.? 12 in 144 .? 

JuTote. Younger pupils should be required to revievr. and dwell on th» pM* 
ceding questions for illustratioD, and the tables, till iixeix foIutloDS ba l&ftdi 
perfectly familiar. 



NtTMEZlATZON. 

H V. Q. When I say to you, Give me that book, do I me&s 

one book or more than one ? 

Q. When we speak of a single thing, then, what is it called ? 
j3. a unit, or one. 

Q. What are one unit and one more, or one and one, called? 

Q. What are two units and one more, or two and one, called? 

Q. What are three units and one more, or three and one, 
called? 

Q. What are four units and one more, or four and one, called ? 

Q. What are five units and one more, or five and one, Called? 

Q. What are six u^|ts and one more, or six and one/called? 

Q,. What are seven units and one more, or seven and one, 
called ? 

Q. What are eight units and one more, or eight and onej 
called ? 

Q. What are nine units and one more, or nine and one, 
called ? 

Q. Now, to be obliged always to write these numbers out iii 
words, would be very troublesome j to prevent this, ho%do wo 
sometimes express the numbers one, two, ^itc. up to thous^E^di^ 
millions, <fec. A. By letters, " r^ V 
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Q. What does the letter I stand for ? A. Ose. 

^. What does the letter V stand for ? A. Five. 

4 What does the letter X stand for ? A. Ten. 

Q. What does the letter L stand for ? A, Fifty. 

Q. What does the letter C stand for ? A. One hundred. 

Q. What does the letter D stand for? A. Five hundred. 

Q. What does the letter M stand toi- ? ^. One thousand. 

Q. You said that V stands for fiv^; suppose you place the 
letter I before the V, thus, IV, what will both these letters 
stand for then ? A. Only four. 

Q. What, then, may be considered as a rule for determining 
the value of these letters ? A, A letter standing for a smaller 
number, and before a larger, takes out its value from the larger. 

Q. One X stands for ten ; what do two XX's stand tor .' 
A. Twenty. 

Q. What, then, is the value of a letter repeated ? A. It re- 
peats the value as often as it is used. 

Q. How many letters do we use for expressing numbers } 
A. Seven. Name them. A. I, V, X, L, C, D, M. 

Q. What is this method of expressing numbers by letters 
called .^ A. The Roman method. 

Q. Why^ called Roman ^ A. Because the Romans invented 
and used it. 

Repeat the 

ROMAN TABLE. 



One, I. 

Two, II. 

Three, III. 

Four, , IV. 

Five, V. 

Six, VI. 

Severn, VII. 

Eight, VIII. 

Nine, IX. 

Ten, ....*..*,, X. 

EleT6B,,, », . * XI. 

Twelve, .*..,... XII. 

Thirteen, XIII. 

Fottrteeik, XIV. 

Fifteea, XV. 

Sixteen, XVI, 

Seventeen, XVII. 

Eighteen, XVIII. 

Nineteen, XIX. 

Twenty,.., XX. 



Thirty, XXX. 

Forty, XL 

Fifty, ..L 

Sixty, LX. 

Seventy, LXX. 

Eighty, LXXX. 

Ninety, XC. 

One hundred, » . . . C. 

Two hundred, CC. 

Three hundred, CCC. 

Four hundred, CCCC. 

Fivehj^ed, D. 

Six hundfed, DC. 

Seven hundred, DCC. 

Eight hundred, DCCC. 

Nine hundred, DCCCC. 

One thousand, M. 

Fifteen hundred, MD. 

Sixteen hundred, MDC. 

Two thousand, MM. 



^Eighteen hundTe4 and twenty -eight, MDCCCXXVUr, 
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NUMERATION. SI 

U V2. We liave a shorter method still, which is in very 
^neral iLse, as will appear by observing what follows:— 

A unit, or one, is written 1-. 

Two, 2. 

Three, 3. 

Four, , 4. 

Five, 5. 

Six, 6. 

Seven, ...» 7. 

Eight, .8. 

Nine, 9. 

Q. What are these characters called ? A. Fiffurea. 
Q. By what other name are they sometimes cafled ? A. The 
i) digits. 

Q. What is this method of expressing numbers called ? 
A. The Arabic method. 

Q. Why so called 'i A. Because the Arabs are supposed to 
have invented it.* 

Let tne see you loritc doion on the slate, in figures , the nUTn^ 
hers one^ two, threes four, five, six, seven, eight, nine. 

Q. To express ten, as we have no one character that will do 

it, what two characters do we make use of to represent this 

number ? A. The first character, 1, and 0, or cipher ; thus, 10. 

Q. What place does the 0, or cipher, in this case take? 

A. The units' place. 

Q. What place does the figure 1 take ? A. A new place. 
Q. What is this new place called ? A. The tens' place.'. 
Q. Write down in figures, on the. slate, the number ten ; iiow 
take away the 1, and what will be left ? - A. Nothing but 0, or 
cipher. 

Q. What is the value of this 0, or cipher, thus standing alone ? 
A. No value. 

Q. Now place the at the right of the figure 1, and what will 
it become ? A. Ten, (10.) 

Q. How many times is the figure 1 increased by the 0, or 
cipher .'' A. Ten times. 

Q. What effect, then, has a cipher in all cases when placed 
at the right of figures ? A. It increases the value ten times. 

Q. In what proportion is this increase said to be .'* A, Ten- 
fold proportion. 

* Q. How was it obtained from the Arabs ? ./3. The Moors communioatdA 
it to the Spaniards, and John of Basina^toke, Archdeacon of Leicester, iptro- 
duced it into England •, hence its introduction into our own pountry. , 

Q. About what time was it introduced into England > Ji. About i^dlSJM 
die of the ele\'8nth century. , , > 

Q. How extensively is it now used ? A, All over the otviUttd W9f1dV 
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n ARITHMETIC. 

As you have probably learned by this time how to write dowai 
ten in figures, by the help of a cipher, and learned also the 
value of this cipher, we will now proceed to higher numbers ; 
and to begin : let me see you write down in figures, on the slatgy 
the following numbers, viz. 

One ten and one unit, or eleven, 11 

One ten and two units, or twelve, ,12 

One ten and three units, or thirteen, ]3 

One ten and four units, or fourteen, 14 

One ten and five units, or fifteen, 15 

One ten and six units, or sixteen, 16 

One ten and seven units, or seventeen, 17 

One ten and eight units, or eighteen, : 18 

One ten and nine units, or nineteen, 19 

Two tens,. , or twenty, .,,.»., 20 

Three tens, or thirty, , .30 

Four tens, , , , , . .or forty, 40 

Five tens,. . * r . . .or fifty, 50 

Six tens, .or sixty, 60 

Seven tens, or" seventy, TO 

Eight tens, or eighty, 80 

Nine tens, or ninety, 90 

Ten tens, , or one hundred, 100 

Q. Here we see the value of the cipher again ; for, by placing 
a cipher at the right of ten, it becomes one hundred, (100,) that 
is, ten tens ; should we place another cipher still at the right 
of the 100, (thus, 1000,) what would it become ? v3. One thou- 
sand, (1000). 

Q. From what you have now seen of the value of figures, 
what may 2 and 5 be made to stand for ? M. 25 or 52. 

Q. What is this different value called, which arises from the 
figures being placed or located differently ? ^. Their local 
vahie. 

Q. What would be the value of the five written alone? 
•5. Simply 5. i 

Q. What is the value, then, of a figure standing alone ? 
A. The simple value. 

Q. How many values do figures appear to have ? £. Two. 

Q. What ^re they ? ^. Simple and local. 

Q. Now, as it takes 10 units to make one ten, or one in the 
next left hand place, and 10 ten? to make 100, how do figures 
appear to increase by being removed one place farther to the 
left f A. In a tenfold proportion from right to left. 

You must have acquired, by this time, some considerable 
knowledge of figures : let me examine you a little ; and, in the 
tot flace, let me eee yon write down on the ilate tb« figur? 8, 
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NUMERATION, !«3 

0. What do you call it ? Ji. 8 units. 

Write at the left of the 8 the figure 2, (thus, 28.) 
Q. What do you call them both, and how are they read ? 
A> b units and 2 tens read twenty-eight. 

Write at the left of \.ha 28 the figure 8, (thus, 828.) 
Q. What do you call the three figures now, and how are they 
read ? A. 8 units, 2 tens, and 8 hundreds, read eight hundred 
and twenty-eight. 

Write at the left of 828 the figure 1, (thus, 1828.) 
Q. What do you call the 4 figures now, and how read ? 
A. 8 units, 2 tens, 8 hundreds, and 1 thousands, read one 
thousand eight hundred and twenty -eight.: 

Q. We have now been combining, or placing figures together 
till we have obtained the number 1828, representing the num- 
ber of years it is since Christ appeared on earth, to the present 
time. We might continue to put figures together in this way, 
that would express higher numbers still, up to billions, &c. 
That you may be able to form some idea of the power of figures, 
let me tell you that there is not a billion of seconds in thirty 
thousand years ; notwithstanding there are 60 seconds m. every 
minute, 60 minutes in every hour, 24 hours in every day, and 
in a solar year, 365 days, 5 hours, 48 minutes, and about 48 sec- 
onds. Should we continue to go on as we began, in combining 
more figures still, it would be very inconvenient ; to avoid this, 
we have a rule by which we can read almost any number of 
figures, ever so large. What is this rule called ? Ji, Nume- 
ration. 

Q. What is the reading, or expressing a" number by figures, 
as now shown, called.^ JI. Notation or Numeration. 

RULE. 

I. From the above illustrations ^ hoio does it appear that y&u 
viust hegin to numerate ? Ji. Begin at the right hand. 

II. M which hand would you oegin to read ? A. The left. 

III. What is the first figure at the right hand^ or first place, 
called? Ji. Units. 

fVha.t is the second figure, or second place, called ? At Tens 
What is the third place called ? A. Hundreds. 
What is the fourth place called ? A. Thousands. 

IV. In reading, what value do you give those figures which 
were called units in numerating 9 A. Units. 

V. What value do you give tens ? A. Tens. 

VI. What value do you give hundreds , thousands y Sea J 
A, Hundreds, thousands, &c. 

1, Repeat the Numejatioii T»ble. 
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NUMJERATION TABJLE. 



"■ . O tc '^ .!=i " !3 
«+-iootj_p::5«+HO 

1000000000 0, read— One billion. 

20000000000 0, rea<i— Two hundred thous. raills. 

3000000000 0, read—Thixiy thousand millions 

400000000 0, read— Your thousand millions, 

50000000 0, read—Fv\Q hundred millions. 

6000000 0, reflt/— Sixty miMions. 

7 0, rea^— Seven millions. 

8 0, reat?— Eight hundred thousand. 
9 0, read — Ninety thousand. 
10 0, read — One thousand, 
2 0, read— 1:^0 hundred, 
3 0, reatZ— Thirty, 
4, read — Four. 

Questions on the Table, 

Here let the teacher cover over the written numbers only on 
the riglit of the table above, and ask the pvipil the following 
questions, viz. What is the value of 4 '' Of 3 and one cipher^ 
Of 2 and 2 ciphers r and so on, up to the top of the table. 

Q. What is the meaning of amie,xf A. To place after. 

Q. What is the meaning ofyrejix? A. To place before. 

JVofc. — Let the scholar write down, in figures, the answers to the following 
questions on his slate at recitation. 

Q. How much does 1, with 1 cipher annexed, stand for •* 
A. Ten. 

Q. Why ? A. Because the 1 is tens when I numerate. 

Numerate the 10 and see. 

Q, What does 1 with 3 ciphers stand for .? A. One thousand. 

Q. Why? A. Because when I numerate hy saying units ^ 
tens, hundreds^ thousands^ the 1 comes tho^isands. 

Q. What doe« 5 with fivo ciphers stand for V^^. Fivi? hiin- 
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dred thousand. Why ? A. Btcaust when J numerate^ the fi 
comes hundreds of thousands. 

Numerate and see. 

Q. What does 8 with 6 ciphers stand for ? j?. 8 millions. 

Q, Why ? A. In numerating ^ the 8 comes miliums. 

Numerate and see. 

Q. How do jou read the fig^ures 624 ? A. Six hundred and 
twenty-four. 

Q. Why do you say 6 hundred .'' 

Q. What does 6278 stand for ? A. Six thousand two hun- 
dred and seventy -eight. 

Q. How do you know that the 6 is 6 thousand .'' 

Q. How do you read the figures 56768 ? How do you read 
27365 ? How do you read 654212 ? 

Express in words the Jollovnng numbers. 

JVffte — Tbe pupil may loarn the value of eaeh succeeding number by a jbf- 
mor one. 

8 = Eight. 

30 = Thirty. 
70 
239 = Two hundred and thirty-nine. 
620 
5005 = Five thousand and five. 
7007 
30002 = Thirty thousand and two. 

50009 [nine. 

6231)29 = Six hundred twenty -three thousand and twenty- 
928028 ^ ^ 

6000066 = Six millions and sixty-six. 
8000099 
75000100 = Seventy-five millions and one hundred. 
83000800 

Express in figures the following numbers. 

Sixty.— One hundred and twenty-five. 
Three thousand three hundred and thirty-three. 
Three millions, three hunlred thirty-three thousand, thr«« 
hundred and thirty-three. 
Thirty millions. 
Three hundred millions and twenty-five. 
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26 ARITHMETia 

Repeat the following Numeration Table, and the corre- 
sponding value of the figures prefixed. 
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^ VIZ. 1. You bought an orange for 9 cents, and a melon 
for 15 cents ; what did you pay for both ? 

2. James bought a top for 6 cents, a knife for 12 cents, and 
an inkstand for 8 cents ; how much did they all come to ? 

3. Harry and James lost some money ; James lost 20 cents, 
and Harry 12 ; how much did both lose ? 

4. A boy laid out 10 cents in marbles, 8 cents in quills, and 
6 cents for a slate-pencil ; how much did he lay out in all ? 

5. You give 40 cents for a Practical Arithmetic, 8 cents for 
a ruler, 9 cents for an inkstand, and lose 6 cents ; how much 
money has gone from you ? 

6. A man gave his children money in the following manner ; 
to his oldest 3 dollars, to James 5 dollars, to Thomas 9 dollars, 
and to his two daughters, 4 dollars apiece ; how much did he 
give away ? i r o 

7. A boy bought 20 marbles for 20 cents, 6 peaches for 8 
cents, and 3 apples for 2 cents ; ftw much money did he lay 

8. A man bought a cart for 6 dollars, a plough for 2 dollars, 
a pair of steers for 9 dollars, and 2 acres of land for 8 dollars ', 
how much did he lay out in all ? v • • a 

9. How old would you be, were your age double what it now is ? 

10. If you had three times as many fingers and thumbs as 
you have now, how many would you have iiyAll ? . 



SIMPLE ADDITION. 87 

11. How many quarters to an apple, or any thing ? 

12. How many thirds to an apple, or any thing ? 

13. If an apple, a number, or any thing, is divided into 4 equal 
parts, what would one of those parts be called ? M. One quar- 
ter, or -J.. 

14. In the above, if divided into 3 equal parts, what would 
one part be called ? 

15. If an apple, or any thing, is divided into 5 equal parts, 
what would one part be called ? £. One fifth, or -J-. 

16. What would 2 parts be called ? A. Two fifths, or f . 

17. What would 4 parts be called ? 

18. How many parts does it take to make 5 fifths ? Ji. 5. 

19. How many parts does it take to make the whole ? A. 5. 

20. Why is \ the whole ? A. Because the whole of the ap- 
ple w?vs divided into 5 equal parts. 

21. If 4 of an apple cost 2 cents, what will a whole apple 
cost ? 

22. If \ of an apple cost 1 cent, what will the whole cost ' 
' J^Totc A. — Of tiie two following tables, the first is to be added from left to 

right, thus, 1 and 9 are 3 ; then the next line, thus, 1 and 2 are 3, and 3 are 6 ; 
then the next line, thus, 1 and 2 are 3, and 3 are 6, and 4 are 10 •, and thus with 
all tlje lines. 

The second is to be added frofn left to right, in the same manner. 

The learner, in reciting either, is not to look on the book; the order of the 
^^gures being such as to render it unnecessary. 

23. What is the sum of the following numbers ? 



12 ^.3 

12 3 ^.6 

12 3 4 .4. 10 

12 3 4 5 .^.16 

12 3 4 5 6 ^.21 

1234567 A. 08 

12345G78 ^.36 

123 4 56789 ^.45 

12 3 456789 10 ^.55 

123456789 10 11 ^.66 
1 2 3 4 5 6 7 8 9 10 11 12 ^. 78 



222222222222 J?. 24 

333333333333^. 36 

444444444444^. 4« 

555555555555^. 60 

666666666666 .4?. 7^ 

117111111111 A. hA: 

888888888888^. 96 
999999999999 ./J. 108 

10 10 10 10 10 10 10 10 10 10 10 10 A. 120 

11 11 11 11 11 11 11 11 11 11 11 11 A, 132 

12 12 12 12 12 12 12 12 12 12 12 12 A. 144 



24. If 5- of an apple be worth 1 cent, how much is a whole 
apple worth .'' 

25. If ^ of a vessel be worth 1000 dollars, how much is the 
whole vessel worth .? How much is ^ worth ? 

26. If you give 300 dollars for -J of a house, how much is the 
whole house worth .? How much is f worth .? 

27. If ^ of an apple cost 2 cents, what is the whql^ apple 
worth .^ 
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^ ARITHMETIC. 

28. If -J of a fkctory be worth 2000 dollars, what is the whole 
worth ? 

29. 16 boys, throwing stones at an apple-tree, beat off a num- 
ber of apples : says one boy, My part is -j^^, and I am entitled to one 
apple ; how many apples is -3^ then ? How many -f-^ ? How 
many -^^ ? How many -j-J •'' How many ^|- ? How many 

if? 

30. 16 men caught so many fish, that they could not count 
them ; a bystander told one man that his part was 100, just -j^ 
of the whole ; how many fish would ^ be ? How many -j^ ? 
How many-^^? How many ^%? How many y-f? How 
many fish did they catch in all ? 

31. John was born twenty years after James ; how old will 
Jaraee be when John is 21 ? 

32. When Joseph was 21, he married a wife that was 10 
years old when he was born ; how old was the wife when Jo- 
seph married ? 

33. How many are 7 and 9 ? 47 and 9 ? 87 and 9 ? 37 and 
9.? 7and 5.? 27 and 5? 57 and 6? 8 and 7? 48 and 7? 
68 and 7.? 58 and 7.? 78 and 7.? 8 and 8 .? 28 and 8.? 48 and 
8 ? 58 and 8 ? 78 and 8 ? 98 and 8 ? 9 and 9 ? 39 and 9 ? 
59 and 9? 79 and 9 .? 69 and 9 ? 6 and 6.=' 36 and 6 ? 56 
and 6.? 76 and 6 .? 96 and 6 ? 106 and 6 .? 

JVbtc A. — After the manner of the last examples, the pupil should be taught to 
perform the following. Should he hesitate in any instance, as, for example, in 
adding 8 to 88, just say to him, 8 and 8 are IG,, and he will soon see that 88 and 
8 are 96, there being a 6 in both cases. By this means, if he can add any two 
numbers together, both under 10, he may be taught to add any number smaller 
than 10 to any number larger than 10. 

JVbtfi B.— The following nray be added by calling each finger a figure. Oar« 
should be exercised, lest the learner give the total amount from the book, 
withoat making the individual additions for himself. 

34. Add 5 twos, and 5 threes together : thus — 2 and 2 are 4, 
and 2 are 6, and 2 are 8, and 2 are 10, and 3 are 13, and 3 
are 16, and 3 are 19, and 3 are 22, and 3 are 25. 

Add 5 fours, 5 threes, and 5 twos together. 

** 5 fives, 5 fours, and 5 threes *' 

^ 5 sixes, 5 fives, and 5 fours " 

" 5 sevens, 5 sixes, and 5 fives " 

" 5 eights, 5 sevens, and 5 sixes " 

** 5 nines, 5 eights, and 5 sevens " 

** 10 ones and 10 twos ^ " 

*• 10 threes and 10 twos *' 

*' 10 fours and 10 threes <' 

" 10 fivei and 10 fours *'- 



^. 


45. 


A. 


60, 


A. 


75. 


A. 


90. 


A. 


105. 


A. 


150. 


A, 


30. 


A. 


50. 


A. 


70. 


A. 


90. 
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SIJ^PLE ADDITION Sl 

Add 10 sixes and 10 fives together. A. 110. 

" 10 sevens and 10 sixes " A. 130. 

" 10 eights and 10 sevens " A. 150.^ 

" 10 nines and 10 eights " A. 170. 

Q. What is this which you have now been doing called? 
A. Addition. 

Q. }Vhaty then^ may the putting together of two or more nUTti' 
berSj and finding how much they make^ be called ? A. Addition. 

Q. What is the -putting together, or collecting of server al num-^ 
bers, of the same nume, or dencymination, called ? A. Simple 
Addition. 

Q. What do you mean by the same name, or denomination f 
A. All pounds, all dollars, all cents, or all drams, &rC. 

How many are 20 and 30 .? What do you call the 50 ^ A. 
Amount. 

JVbte C. — It is thought advisable, %nhenever the operation of the frst sum 
in any rule is given, to direct the pupil, after a careful attention to the qxies-' 
tions in the book, to copy the sum on his slate, and from this to answer the 
questioTis respecting the work, without looking on the book at recitation. 

Operation by Slate Hlmtrated. 

1. A man bought a cart for 25 dollars, a yokef of* oxen for 60 
dollars, and a plough for 7 dollars. What did he give for the 
whole ? 



In writing this example down, why 
do you place the 7 (units) under th^ 
9 {units) ? why not -place it uvAf.r thd 

6 [tens) ? A, Because, if I should, the 

7 units would become 7 tens, or 70 ; 
that is, the 7 dollars would become 
70 dollars. 



OPERATION. 

Cart, 25 dollars. 

Oxen, 69 dollars. 
Plough, 7 dollars. 

Amount, 101 dollars. 

B.OW do you obtain the 1 in the Ans. ? A. I say 7 (units) and 
9 (units) are 16 (units), and 5 more (units) are 21 (units), or 2 
tens and 1 unit, writing the 1 in the units' place. 

JVJiat do you do with the 2 tens ? A. I carry, or add them to 
the 6 (tens), in the next higher place, where all the tens be- 
long. 

What is this adding of the 2 tens called f A. Carrying one ftr 
every ten. 

How do youvroceed to ffet the 10 in the Ans. ? A. The 2 (ten»>f 
to carry, and 6 (tens) m^e 8 (t^ns), and the 2 (tana) ovwr the 
6(tA^)a^elO(ten«). ^ ^ 

4 

' -.--... Hosted by Google 



p AEITHMETIC,. 

From these illustrations we derive the following 

RUL.E. 

1. How do you write the numbers down ? A. Units under 
units, tens under tens, &c. with a line underneath. 

II. M lohich hand do you begin to add? A. The right. 

III. If the amount of any column be 9, or less, how do you 
proceed ? A. Set it down. 

IV. If it be more than 9, what do you do f A. I set down the 
right hand figure, and carry the left hand figure, or figures, to 
the next column. 

V. Which figure loould you write doion, and which carry in 
18, 10, 13, 36, 83 , 94, 108, 58, 67, 125 ? 

VI. IVIiat do you do loith the amount of the last column ? A, 
I set the whole of it down. 

Proof. How do you prove the operation? A. Begin at 
the top, and add the figures downward in the same manner a|i 
they were added upwards. 

JVhat must this amount be like ? A. The first amount. 

More Exercises for the Slate, 

JVote JD.— To save the trouble of having the pupil running up continualW to 
his teacher to know if his sum? be rigiit, and to prevent the learner from 
copyin" the answers on his slate from the book, indirect answers will l>e 

tiven through the book, when, that can conveniently be done : in other cases 
irect answers will be given. 

2. A man bought a suit of clothes for 57 dollars, a pair of 
boots for 8 dollars, and a secretary for 28 dollars. What did he 
give for the whole ? A. D3. 

3. In an orchard, 20 trees bear pears, 54 bear peaches, and G 
bear plums. How many are there in the orchard ? A. 80. 

4. A man bought a barrel of flour for 10 dollars, a barrel of 
molasses for 29 dollars, and a' barrel of rum for 36 dollars. 
How much did he pay for all the articles ? A. 75. 

5. James bought at one time 89 marbles, at anothier time 54, 
at another 60. and at another 75. How many did he buy in 
all ? A, 278.' 

6. A man givea 89 dollars for i of a chaise ; how much must 
he give for the whole at that rate ? A. 267. 

7. Yon expend for a gold watch 165 dollars, for a chaise 225 
dollars, for a new suit of clothes 80 dollars, and give your 
father 400 dollars. How much money have you parted with 
iaall? ^. 870. 

S. if ^bf a vessel be tvorth ^tiS-dollarB, what i» tb© whoU 
▼wrtiJpl worth? ^. 6795 doUari. 
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9. What is the whole stock which a man has in trade worthi 
if i be worth 3500 pounds ? Jl, 14000 pounds. 

10. If one man own |- of a bank, and his part cost 26000 
dollars, what would the whole be worth at that rate? 
J. 208000 dollars. 

11. Suppose my neighbour should borrow of me at one time 
656 dollars, at another 50 dollars, at another 3656 dollars, and 
at another 5000 dollars ; how much should I lend him in all ? 
wi. 9362 dolljbrs. 

12. A merchant owes 617 dollars to Messrs. B. & T. C. Hop- 
pin, 516 dollars to Messrs. B. & C. Dyer, 600 dollars to the Ex^ 
change Bank, 1000 dollars to the Union Bank ; I demand how 
much he owes in the whole ? Ji. 2733 dollars. 

13. A merchant bought at one time 600 barrels of beef, at 
another 500 barrels, at another 416 barrels ; how many bar- 
rels did he buy in the whole ? A. 1516 barrels. 

14. James was bom A. D. 1800 ; what year of our Lord will 
it be, when James is 37 years of age.'' A. 1837. 

15. Gen. George Washington was born A. D. 1732, and lived 
67 years; in what year did he die ? Ji. 1799. 

16. From the creation of the ^vorld to the flood was 1656 
years; from thence to the building of Solomon's temple, 1336 
years ; thence to the birth of our Saviour, 1008 years ; in 
what year of the world w^as the birth of Christ.? A. Anno 
Mundi4000. 

r.^}?-^ J^^^ ^^^y ^-^^ c.S^}^ 

Dollars. Drams. Dimes, Mills, Shillmgs. 

35 313 1645 132132 45673212 3 21^ 

64 280 0321 245123 121212121212 

21 741 4610 521085 12341234 12 34 

18 240 5386 603898 2 3 4 2 3 4 2 3 4 234 

12 391 5210 789783 89 8768 98 765 1 



(22 ) . (23.) 

Eagles, Dollars. 

271135260357 123456789123456789 . 

3a 1070582121 9 8765432 1987654320^ 

6 2 5 5 15 3 7 4 2 3 2 5 5 4 4 3 3 2 2 112 2 3 3 4 4 22^ 

813 6 02115601 6 6 5544 3 3 22110 011 33J 

53 5 126100812 776656443322110 011 



by 3, 
•ach 



The teacher will observe thai tlie amounts of the several suraii^" 



, and the quotients given for the answers will be found W' 

. miotieut being set againat the No. of the aiun, that be m-^ 

tf\K itUm,^ be right. edbyCoOglc 
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« (24) (25) 

Fennyweights. Degrees. 

987654321 6 54210 3 459652 

98765432 13000 

9876543 852670000 

987654 895965 

98765 82324526178 5 

1234 12312612 

J 2 3 7 2 1 

1 2 2 1 

1 3 



N 



(26.) 
Furlongs. 
34567230137954321056513 
82130549865203156821342 
13221423001360421210050 
22343 152243132002303213 
63004311322411213132120 

A. to No, 17. 5 

M. to No. 18, 6 6 5 

j3. to No. 19. 5 7 2 4 

A- to No. 20, 7 6 4 7 

^. to No. 21. 6114 5 3 2 6 9181 

j3. to No. S2, 8 5 214 9 8110 4 1 

4. to No. ^3. 10 3 5 9 14 7 2 5 8 8 8 5 2 2 2 5 

4 to No. 24, 3 6 5 7 9 4 6 9 5 

i. to No. 25. 2 4 5 5 4 4 8 712 5 3 
A. to No 26. 6842222219002 03715077 4 6 

X3 

Total amount. 205269774325927004629731 

28. Add 8541, 1256, 3560, and 2456 together. A. 15813. 

29. Add 15000 dolls. 2500 dolls. 36594 dolls. 29321 dolls, to 
Sgelher. A. 83415 dolls. 

' 30. Add 11000 mills, 1100 mills, 110 mills, and 11 mills to- 
'gether . A. 12221 mills. ...... ^ 

I 31. Add 555555 ounces, 3333 ounces, 66 ounces, 4444444 
"-^— >^, and 22222 ounces togother. A, 5025620. 

^lat is the sum of the following numbers ? viz. 
^ve, Three hundred sixty-five, Two thousand ono 
"i forty-five, Eiffhty-nino thousa-i^d, Four hundred, 

oogle 
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•ightj-five/ Wine millions and six, Ninety millions and nifk^ 
thousand. ^, 99101026. 



SIMPI.E SUBTRACTION. 

If VUI. 1. George had 10 apples, and gave 6 of t;hem to 
William ; how many did he have left ? Why .'* ^. Becaicse 4 and 
6 are 10. 

2. Rufus, having 20 dollars, gave 12 to James ; how many 
had he left ? Why ? 

3. A man, owing 30 dollars, paid 20 ; how many did he then 
owe ? 

4. A man, having 100 dollars, lost 50 of them ; how many 
had he left ? 

5. A merchant bought a piece of cloth for 120 dollars, and 
sold it for 140 dollars ; how mucii did he make hy the bargain .'* 

6. From 100 take 20 ; take 10 ; take 40 ; take 60 ; take 70 ; 
take 80; take 90; take 95; take 85; take 75; take 5; 
take 15. 

7. John, having 75 apples, gave 20 ta his oldest brother, 20 to 
his youngest, and 20 to his sister ; how many had he left ? 

8. Harry had 25 marbles in both pockets ; he lost 9 out of 
one pocket, and 7 out of the other ; how many had he left.^ 

9. William has two pockets, both of which will hold 75 
peaches; he has in one 15, and in the other 45; how many 
more will both hold ? 

10. A boy, returning with a basket full of oranges, containing 
100, and meeting his cousin by the way, gave him 20; how 
many did he carry home ? 

11. Two boys were playing at marbles; each had 20 when 
they began ; John lost 5 ; how many did each have then ? 
When the unfortunate boy had lost all but 2, how many 
had James won from John ? 

12. You bought 100 new marbles for 50 cents, and sold Peter 
10 for 15 cents ; Harry 6 for 10 cents, and Thomas 34 for 20 
cents ; how many marbles had 3^ou remaining ? and how much 
more did you pay for them than what you sold came to .^ , 

13. How many quarters to an apple, or any thing.'' How 
many thirds.? How many fifths .? How many sixths .^ Sevenths? 

14. If you had 4 pencils, and should give away ^, how many 
would you have left .^ 

15. If you had 3 cents, and should give away ^, how many 
would you have left ? 

16. If you had 8 pencils, and should give away -J^ howmany 
would you have left ? r^ t 

4* Hosted by C^OOgle 
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XT' How many would you have left ^acli time, if you should 

give away 1,1, 1,1, -I? 

18. If you had 16 marbles, and should give away -j^. -^t 

A? "A'j TjB"; Aj i%) iiy -ft J ^ow many would you have left 
each time ? 

^. WTiat is this zokich you have noio heen doing called 9 A. 
Subtraction. 

Q. What^ theUy is the taking of one number from another of 
the same name, or denomination, called ? A. Simple Subtrac- 
tion .> 

Q. What do you mean hy the same name, or denomination f 
A. When the numbers are either all dollars, or all days, or all 
shirangs, or all seconds, ifec. 

Q. In Addition, you recollect that you were required to put 
together two or more numbers, to find their amount ; now it 
seems that we are to take one number from another to find their 
difference : how, then, does Subtraction appear to differ from 
Addition 9 A. It is exactly the opposite of Addition. 

Q. Wliat is the largest number called 9 A. The Minuend 

Q. What is the smaller number called 9 A. Tfie Subtrahend. 

Q. JVhat is that lohich is left after subtracting called 9 A, 
The £)ifFerence, or Remainder. 

Q. From the above, how many parts do there appear to be in 
^btraction, and what are they 9 A. Three — Minuend, Sub- 
trahyjttd, and Difference. 

Operation by Slate illustrated, 

1. A man, having 387 dollars, lost 134 dollars ; how many 
had he left ? 



In this exam- 
pie how do you 
obtain the 3, 5, 
and 2, in the Re-r 
mainder? A. I 
say 4 (units) fi-om 
7 (units) leaves 
the 3 (units) ; 3 tens from 8 (tens) leaves the 5 (tens), and 1 
(bundreds) #om 3 (hundreds) leaves the 2 hundreds. 

2. A man bought a wagon for 62 dollars, and a harness for 
^c dollars; \^ha^t4id the w:a^pn cost him moj^ than th^ hw^ , 



OPERATION. 

He had 387 dollars, the Mtrmend. 
fie lost 134 dollars, the Subtrahend. 

Ha|i left 263 dollars, the Remainder. 
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S5 



OPERATION. 



62 

39 



Wagon, 
Harness, 

Difference, 23 

Proof, 62 



In this example we have a little 
difficulty in attempting to sub- 
tract as before, by saying 9 (units) 
dollars, from 2 (units) ; hut suppose we 
dollars. ^^^^ ^^^ ^^^ from the 6 tens, the 
next upper figure, which would 
dollars. ^^^^^ ^ (tens), arid join or add 
this 1 (ten), that is, 10 units, to the 
dollars ^ units, making 12 units ; how 
would you, then, proceed to get 
the 3 ? A. I would say, 9 (units} 
from 12 (units) leaves 3 (units). Now, as we took 1 ten from, 
the 6 tens, it is evident that we must call the 6 tens 5 tens, and 
say, 3 tens from 5 tens leave 2 tens ; but suppose that, instead 
of making the upper figure 1 less, calling it 5, we should make 
the lower figure one tnore, calling it 4, what would be the re- 
sult, and how would you proceed f A. I would say, 1 to carry 
to 3 makes 4, and 4 from 6 leaves 2,the same as before. 

What is this taking Ifrom 6, and adding it to 2, the upper 
figure, called? Ji> Borrowing ten. 

Proof. — If 8 from 14 leaves 6,because 6 and 8 are 14, how 
would you proceed to prove the operation? A. I add 23 (the 
Difference) to 39, (the Subtrahend,) making 62, an amount like 
the Mmuend — therefore right. 



From these illustrations we derive the following 

RUL.E. 

I. Hoio do you write the numbers down 9 A, The less under 
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3IoTe Exercises for the Slate. 

3. A man, having 98 dollars, paid away 49 ; how many had he 
left ? £. 49 dollars. ^ 

4. James bouorht 78 marbles, and lost 29 of them ; how many 
had he left ? A. 49 marbles. 

5. A man paid 175 dollars for a gold watch, and 55 dollars for 
a korse ; how much more did he pay for the watcii than for the 
horse ? A. 120 dollars. 

6. A man bought a chaise for 215 dollars, and to pay for it 
gave a wagon, worth 37 dollars, and the rest in money ; how 
much money did he pay ? Jl. 178 dollars. 

7. A merchant bought a piece of cloth, containing 489 yards, 
and sold 365 yards ; how many yards had he left .? Jl. 124 
yards. 

8. If 3^ou have 20 dollars in your pocket, and owe 15 dollars, 
how many dollars will you have left in your pocket, when your 
debts are paid ^ 

9. If you have 2560 dollars' worth of stock, and owe 1500 
dollars, how much worth of stock will you have, after your 
debts are paid .? A. 1060 dollars. 

10. America was discovered by Christopher Columbus in 
1492 ; how many years had elapsed at the time when hostilities 
commenced, in the revolutionary war, 1775 ? A. 283 years. 

11. Gen. Washington was born in 1732, and died in 1799; 
how old was he .? A. 67 years. 

12. William has 15 cents ; he owes Rufus 6 cents, and James 
4 ; now how many will he have left, after paying Rufus and 
James ^ 



. oo/?er j_ii_ 
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OPERATION. 



200 
150 



50 



200 
190 

10 



50 
10 

60 £7is. 



18. From 99 take 22 ; take 55. 

19. From 176 take 58 ; take 42. 

20. From 176 take 90 ; take 100. 

21. From 1000 take 700 ; take 550. 

22. From 1000 take 600 ; take 400. 

23. From 1500 take 1000 ; take 1200. 

24. From 1500 take 900 ; take 350. 
26. From 2538 talte 1624 -, take 299. 

26. From 2538 take 999 ; takfe 2000. 

27. From 7836542 take 7000 ; take 70. 

28. From 80000 take 79999; take 78888. 

29. From 80000 take 5000 ; take 12345. 

30. From 900000 take 1 ; take 10. 

31. From 900000 take 100 ; take 1000. 

32. From 900000 take 10000 ; take 100. 

33. From 1000000 take 1 ; take 10. ^' 

34. From nine millions take 3. 

35. From nineteen millions take nineteen. 

36. I^rom forty millions take one million. 



The pupil should be required 
in all rules to prove his results 
It is of practical importance ; 
besides^ it occasions less troU' 
ble to the teacher in detecting 
mistakes. 

A, 121. 

A. 252. 

A. 162. 

A. 750. 

A. 1000. 

A. 800. 

A. 1750. 

A. 3153. 

A. 2077. 

A. 15666014. 

A. 1113. 

A. 142655. 

A. 1799989, 

A. 1798900. 

A, 1789900. 

A. 1999989. 

A. 8999997. 

A. 18999981. 

A. 39000000. 



SXMPI.S M:UI.TZPX.X0ATIOir. 

XXa 1. What will 3 books come to, at 20 cents apiece ? 
Why,'* A. Because 20 and 20 are AQ^ and 2{k are !^Q, that is^ 
3 «ime5 20 are 60. 

2. What will 3 bushels of apples come to at 30 cents a 
bushel .? Why ? A. Because 30 and 30 are 60, and 30 m,orz 
are 90, that is, 3 times 30 are 90. 

3. What will 2 cows come to, at 10 dollars a head ^ At 12 
dollars ? At 14 dollars .? At 18 dollars .? At 20 dollars .? At 
25 dj^Jlars l How many are 2 times 10, then ^ 2 times 12 ? 2 
tim4 1 14 ? 2 times 18 ^ 2 times 20 .? 2 times 25 .? 

4. 1 What will 30 yards of cloth come to, at 2 cents per yard ? 
What will 14 yards .? 16 yards .? 12 yards ? 25 yards ^ 30 
yar<|s.=^ 60 yards? 80 yards.? How many are 2 times 30? 
14JJ 16? 12? 25.? 30? 60? 80? 

What will 3 j^ards of cloth come to, at 10 cents per yaridf 

will 4 yards ? 6 yards ? 12 yards ? 20 yards ? 30 

yards ? 80 yards ? How many are 10 times S ? 

? 90? 30? r>0? 80? ^ I 
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4? 

^jl( 



12? 30? 30? 00? 80? 



1 



A 



38 



ARITPIMETIC. 



C). What will 4 oranges cost, at 10 cents apiece? Why? 
j3. Because 10 and 10 are 20, aiid 10 are 30, a?irf 10 more are 
40, t/iaf iSf 4 ii7/ie5 10 are 40. 



Q. What, then, is Multiplication a quick way of performing f 
A. Many additions. 

Q. What is the number called, ichich is to be added to itself j 
or repeated several times f A. The Multiplicand. 

Q. What is the number, which shows how many times the 
multiplicand is to be repeated, called ? A. The Multiplier. 

Q. What are both multiplier and multiplicand sometimes 
called 9 A, Factors, or Terms. 

Q. What is the result, or number found by multiplying^, 
called? A, The Product. 

When the Multiplier is 12, or less. 

Operation by Slate illustrated, 

IT X« 1. How much will 4 barrels of pork come to at 17 
dollars a barrel .'' 



OPERATJON. 

Multiplicand, 17 dollars- 
Multiplier, 4 barrels* 

Product, 68 dollars. 



Since 4 times 7 are,the same 
as 7 times 4, we see that it 
makes no dij^erence which 
number is considered the mul- 
tiplier : why is the 4, iAen, 
made the multiplier in this 
example ? A. For the sake 
of convenience, it being the 
smaller number^ How do you get the 8 units in the product f 
A. I say, 4 times 7 (units) are & (units), or 2 tens and 8 units, 
writing down the 8 units, and carrying the 2 (tens) as in Ad- 
dition. 

How do you obtain the 6 [tens) f A. I say, 4 times 1 (ten) 
are 4 (tens), and 2 (tens), to carry, make 6 (tens). 

Proof. — As 3 times 17 and 1 
time 17 evidently make 4 tk^ts 
17, how can you prove the aiove 
operation ? \ 

A. I can multiply 17 by 3, one 
less than 4, making 61 ; then ladd 
J 7 (the multiplicand) to 51, nmk- 
ing 68; which^ being likeAhe 
result in the first opersAiVj 

' K* v: 



17 
3 

51 
17 



PROOF. 

i'less than 4, the for- 
mer multiplier. 

the multiplicand. 



like the result of the 

» other operation,^- 

therefore right. 



proves the work to be rigrhtj 
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From these remarks and illustrations we derive the 

following 

RUJLE. 

I. How are the terms to he placed ? A. The less under the 
greater, with units under units, tens under tens, i&c. 

II. At which hand, do you begin to multiply ? A. At the 
right hand. 

III. How are the figures of the multiplicand to he multiplied 
by the multiplier P A. Separately. 

IV. How do you carry and write down f A. As in Simple 
Addition. 

More Exercises for the Slate, 

2. What will 125 pounds of cheese cost, at 6 cents a pound ^ 
A. 750 cents. 

. 3. What will 420 pounds of pork come to, at 9 cents a pound.' 
A. 3780 cents. 

4. What will 167 barrels of flour come to, at 9 dollars a bar- 
rel .=> A. 1503 dollars. 

5. What will be the price of 8 hogsheads of wine, at 129 dol- 
lars per hogshead ? A. 1032 dollars. 

6. A merchant sold 895 oranges at 11 cents apiece ; what 
did they come to ? A. 9845 cents. 

7. What will 236 lemons come to, at 8 cents apiece ^ At 
6 cents '* 

236 236 1S88 

6 8 1416 

1416 1888 a304 Ans. 

8. Multiply 120 by 2 ; by 3. A. 600. 

9, Multiply 1211 by 5 ; by 6. A. 13321. 
10. Multiply 1211 by 7; by 8. A. 18165. 

II. Multiply 65321 by 9 ; by 6. A. 979815. 

12. Multiply 65321 by 8 ; by 10. A. 1175778. 

13. Multiply 123456 by 11 ; by 4. A. 1851840. 

14. Multiply 123456 by 3 ; by 5. A. 987648. 

15. Multiply 345612 by 3 ; by 8. A. 3801732. 

16. Multiply 345612 by 12 ; by 7. A. 6566628. 

17. Multiply 123450067S9 by 3 } by 4. A. 86415047523. 

18. Multiply 12345006789 by 5 ; by 6. A. 135795074679, 

19. Multiply 236120013 V ^ J by 3. A. 1180600065. 

IF XZ» When the Multiplier is more than Jl^2. 
. 1. There aro 365 days in one year > how ixM^ny ar« Hk^n m 

36 fWLtt ? 

HosteaoyVjOOQlC 
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OPERATION. 

365 days, 
years. 



36 



2190 
1095 

13140 days, Am, 



How do you get the 2190 ? A. 
By multiplying 365 by 6, as in II X. 

Hoto do you obtain the 1095 ? ^. 
By multiplying 365 by 3, as before. 

JVoio, as you have seen that fig- 
ures increase their value ten times, 
by being removed one place farther 
towards the left, can you tell me lohy 
1095 is so removed, thereby making 
the 5 to fall under the multiplier 3 ? 
Jl. Multiplying by the 3 tens, that is, 
30 units, gives a product 10 times greater than if the 3 tens 
were 3 units ; hence the 5 must be placed in the tens' place. 

To explain why you add the two products together. 
What does muUiphjing 365 by 6 give ? A. The number of days 
in 6 years. 

What does multiplying 365 by 3 tens give ? Ji. As the 3 
(tens) are 30 units, multiplying by 30 will, of course, give the 
number of days in 30 years. 

Why, then, do you add these two products together 9 A. To 
get the whole number of days in 30 and 6 years, that is, 
m 36 years. 

, From this example we derive the following 

IIUL.E. 

1. How do you write the numbers down, and multiply ? A 
As-in IT X. 

IL Where^ do you torite the first figure in each product? A. 
Directly under its multiplier. 

III. How do you proceed next ? A. Add all the products to- 
gether as they stand. 

More Exercises for the Slate, 

2. What will 315 bushels of rye cost, at 42 cents a bushel .' 
A. 13230 cts. 

3. There are 63 gallons in a hogshead; how many gallons 
are there in 25 hogsheads ? A. 1575 gallons. 

4. What will 426 gallons of molasses cost, at 46 cents a gal- 
lon.? A, 19596 cts. 

5. If 363 men can do a piece of work in 137 days, how long 
will it take one man to do the same ? A. 49731 days. 

6. What wilV^34 barrels of beef come to, at 15 dolhurs a bar- 
.«I ? At 13 dollars a barrel ? A. 6552 dollars. 

fi. I!f a manre^eivfe 356ccnts for one day's work, fcaw fnaaSf; 
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eents will he receive at that rate for 17 days ? For 29 days ? 
A. 11776 cents. For 116 dciys ? For 105 days ? A. 56576. 

8. If the stage run 9 miles an hour, how many miles will it 
run at that rate in 12 hours ? In 19 hours ? A. 279 miles. In 
25 hours ? In 36 hours ? A. 549 miles. 

9. If a man save IGl dollars in a year, how much will H 
amount to in*I9 years ? In 35 years ? ^. 8604 dollars. 

10. Multiply 62123 by 13. A. -807599. 

11. Multiply 35432 by 14 ; by 15. . A, 1027528. 

12. Multiply 05217 by Vo ; by 17. A. 2152161. 

13. Multiply 2i)7d12 by 19; by 2]. A. 8312480 

14. Multiply 207812 by 25 ; by 35. A. 1246S720. 

15. Multiply 32160421 by 65 ; by 85. A. 4815063150. 

16. Multiply 32100421 by 27 ; by 33. A. 1926025260. 

17. Write down one thousand, multiply it by 25, add five 
thousand to the product, subtract twenty-nine thousand nine 
hundred and ninety-nine from the amount, and see if the re- 
mainder be 1. 

IT XII. When the Multiplier is 10, 100, 1000, &c. 

How many are 10 times 5 .? JW??/), */ toe annex a cipher to 
the 5, thus, 50, it will produce the same effect: why is this f 
A. Because, by annexing a cipher to 5, the 5 is removed to the 
tens' place ; hence the value is increased 10 times. 

What effect would two ciphers have, or three ciphers, ^c.f 
A. Two ciphers would remove any figure two places towards 
the left, and of course increase it 100 times, and so on for 
1000, &c. 

Rule. What, then, appears to he the rule? A. Annex to 
the multiphcand all the ciphers in the multiplier. 

Exercises for the Slate. 

J. What will 36 bushels of rye cost, at 100 cents a bushel ? 
A. 3600 cents. 

2. What will 100 bushels of salt cost, at 87 cents a bushel > 
What will 1000 bushels? What will 10000 bushels.? What 
will 10 bushels ? A, 966570 cents. 

,.?;^^^*^P^y ^^^^ ^•'l^^ ^y 1^^; ^y 1000; by 10000: by 
100000 i by 1000000. \^. 9975545580. ^ vouu, oy 

^ XIIX. When there are ciphers at the right hand 
1 of either or both the Factors. 

%Rl?LE. From the Ulustrations (riven, TlXn., koto does it ap- 
"W that ice can muUiplyf v5. Multiply without Uie: ciphers 
^, and amiex them to the product. ,„,,,,^GoogIc. 
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50 
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Exercises for the Slate. 



3175000 



How do you get the 3 ciphers 
in the product? Jl. There are 
2 at the right of the multipli- 
cand, and 1 at the right of the 
multiplier, malting*3. 



A. 8075990000000. 
A. 9070592000000. 



% Multiply 62123000 by 130000. 

3. Multiply 35432000 by 256000. 

4. Multiply 6789354270000 by 685300. 

^ „ , A. 4652744481231000000. 

5. Multiply 78954398765 by 7235000. 

^ _ , , Ji. 571235075064775000. 

6. Multiply 123456789 by 123450000. 

^ ,, , . , _ ^. 15240740602050000. 

7. Multiply 1234567890 by 1234560000. 

A. 1524148134278400000. 

IT ZZV. When the Multiplier is a Composite 

Number. 

How many are 5 times 8 ? 7 times 9 .? 12 times 12 ? 

What are these products, 40, 63, 144, called f A. Composito 
Numbers. 

What are the multiplying numbers, 5 and 8, 7 and 9, 1% and 
12, called ? A, The Component Parts. 

What are the component parts of 36 .? Of 72 .? Of 100 ? 
0/27.? 0/15? 0/35? 0/132? 0/144? 

What, then, is the product of any two numbers called f, 4. 
A Composite Number. 



1. What will 14 barrals of flour cost, at 8 dollars a barrel ? 

OPERATION. What does multiplying 8 dollars 

8 dollars. hy 7 barrels give ? A. The price 

barrels. ^^ 7 barrels at 8 dollars a barrel, 

making 56 dollars. 

How much more will 14 barrels 
cost than 7 barrels? .4. 2 times 
as much as 7, that is, 2 tixnei 56, 
making 112 dollars. ^ 



2 



dollars. 

times 7 are 14. 



112 dollars, 4»$^ 

RuLiil. He^ytk^T^ would you begin to TrntUiplyf A/ 
one, of the .coJ^poiient |)arts first. 

11. What would you multiply this produ6t Jj P 
oOier coBipon^t part. edbyGoogle^ ; 
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More Exercises for the Slate, 

9. What will 36 hundred weight of sugar cost, at 29 dollars 
a hundred ? ^. 1044 dollars. 

3. Multiply 3065428 by 35. A. 107289980. 

4. Multiply 4078045 by 96. A. 391578720. 

5. Multiply 18934 by 108. A. 2044872. 

6. Multiply 45678 by 144. A. 6577632. 



If XV. 1. If you divide 12 apples equally between two 
boys, how many will each have .'' How many times 2 in 12, 
then ? Why ? A. Because 2 times 6 are 12. 

2. How many oranges, at 8 cents apiece, can you buy for 
48 cents .? For 96 cents ^ How many times 8 in 48 .^ 8 in 
m? WhijP 

3. A man bought 8 lemons for 80 cents ; how much did he 
give apiece ? How many times 8 in 80 ? Why, or proof f 

4. How many gallons of brandy, at 3 dollars a gallon, can be 
bought for 36 dollars ? For 60 dollars .= For 90 dollars .? For 
300 dollars.? Whyf 

5. Four boys found a bag containing 48 silver dollars ; how 
many will they have apiece, if it be divided equally ? 

6. When oranges are 2 cents apiece, how many will 8 cents 
buy ? Will 16 cents buy ? Will 32 cents .? Will 36 cents ? 
Will 48 cents ? Will 100 cents ? 

7. If you pay 9 cents for one pound of sugar, how many 
pounds can you buy for 45 cents ? For 54 cents ? For 108 
cents ? 

8. How much is one half (i) of 4 ? Of 8 ? Of 16 ? Of 20 > 
Of 24.? Of 30.? Of 100.? Of 200? 

9. Harry had 16 apploe, and gave one half (^) of them to 
Thomas ; how many did Thomas receive .? 

10. How much is one third (^) of 6 ? Of 24 ? Of 30 ? 
Of 36 ? 

11. How much is one half (J-) of 8 .? One third (J) of 24 ? 

One fourth (i) of 16 .? One fifth (|) of 35 ? One sixth (i) of 

24 ? One seventh (|) of 35 .? One eighth (|) of 56 ? One 

nintii (1) of 108 .? One twelfth (xV) of 144 ? 

lonn ^^S^^ ^^"^y ^^^^^ ^ ^" ^^ • 3 in 60 ? 5 in 100? 6 in 
*<^u r p in 480 ,? 
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Q. WTiat is this method of finding how many times one num- 
ber is contained in another^ or of dividing a number into equal 
purtSj called f A. Division. 

Q. What is the method of finding hoto many times one nuTti- 
her is contained in another of only one name, or denomination^ 
called. A. Simple Division 

Q. Wliat is the namher given to divide by called 9 A. The 
Divisor. 

^. llHiat is the number to be divided called ? A. The 
Dividend. 

Q. What is the number of times that the divisor is contained 
in the dividend called ? A. The Quotient. 

Q^. What is that which is scmetimes left after dividing , or 
after the operation is performed, called f A. The Remainder, 
which must ahva)^s be less than the Divisor. 

<^. Of lohat name, or denomination^ is the remainder ? A. 
The same as the dividend. 

Q. If your dividend ., for instance, he ounces, what will your 
remainder be ? A. Ounces. 

Q. How many times 4 in 40 ? and ichy ? 

Q. From this example wlmt does division appear to be the 
opposite of? A. MultipUcation. 

12 oranges. 
One to each makes 4 



1st time he had 8 left. 

One to each makes 4 

2nd time he had 4 left. 

One to each makes 4 

3d time he had left. 



Q. James, having 12 oranges, 
was desirous of dividing them 
equally among his 4 little sis- 
ters, and, in order to do this, 
he lianded them at first one 
apiece ; how many had he left.'* 
Q. When he handed them 
another apiece, how many had 
he left ? 

Q. When he handed them 



one more apiece, how many had he left .'^ 

Q. From these illustrations how does it appear that a num- 
ber may be divided into equal parts ? A. By Subtraction. 

Q. How many times did James give to each of his sisters an 
orange apiece .'' 

Q. How many times did you subtract ? A. Three times. 

Q. How many times 4 in 12? 

^. By this we see that the quotient represents the number 
of subtractions : now, if the quotient were 4000, how many times 
would it be necessary to take the divisor from the dividend to 
perform division by subtraction ? A. 4000 times. 

Q. \¥hat^ therij is Division a quick way of performing! 
A- Many subtractions. 
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SHORT DXinSZOK. 
IF XVI. Q. What is Short Division ? A. When 
the divisor m 12, or less. 

1. How many oranges, at 3 cents apiece, may be bought for 
657 cents ? 

How do you obtain the 2 
(hundreds) inthe quotient f 
A. I begin on the left of 
the dividend, and say, 3, 
the divisor, is contained in 
6 (hundreds) 2 (hundreds) 
times, that is, 200' times, 
WiJiting tbe 2 (hundreds) down under the 6 (hundreds). 

How do you get the 1 (ten) f A. 3 in 5 (tens) 1 tiine, aiid 
2 (tens) left. 

Wliat do you do with the 2 which is left 9 A. I join, or carry 
it as 2 tens, that is, 20 units, to the 7 units, making 27. 

How do you ^proceed to get the 9, then? A, 3 in 27, 9 times; 



OPERATION. 

Dividend 
Divisor, 3)657 cents. 

Quotient, 219 oranges, ^7i5. 



PROOF. 

Quoti^nt^ 219^ 
Divisor, 3 

Dividend, 657 



How many times 6 in 30 ? and why f 
How, then, would you proceed to prove 
the foregoing example ? A. I would 
multiply 219 (the quotient) by 3 (the divi- 
sor), making 657 (the dividend) — there- 
fore right. 



From the illustrations now given we derive the 
following 

I. At which hand of the dividend do you place the divisor? 
A, At the left. 

II. How many figures do you take first 9 A. Enough tpcon- 
tain the divisor once, or more. ' / 

III. Wiat dc you set down underneath f A. The quotieht. 

IV. If there should he a remainder, how would ymi pto- 
ceed ? A. I" join, or carry it to the next figure of the dividend, 
as so many tens. For example, suppose 3 remaiuj and- the next 
figure be 8, how would you say? A. I would sav, 3'rto^ati'v) 
to 8, makes 38. ^ 



V. How do you proceed if the divisor he not coTttahieMrt the 
next figure of the dividend ? A. Write a cipher in the quo- 

xt to it^ as so 
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tient,and jom this figiire to the figure next to it,^ as so many 
t«ns, ^ J J 



^ ARITHMETIC. 

Proof. — Which terms do you multiply together to pr&ase the 
operation f A, The divisor and quotient. 

What is to he done with the remainder , if there he any f 
Ji Add it to this product. 

What must the amount he like 9 A. The dividend. 

More Exercises for the Slate. 

2. Rufus divided 42 oranges equally between his two little 
brothers ; how many had they apiece ? A. 21. 

3. If 3 bushel^ of apples cost o60 cents, how much is that a 
bushel ? A. 120 cents. 

4. How many months are there in^pS weeks, there being 4 
weeks in each month ? A. 113 months. 

5. A man, having- 41G dollars, laid them all out in cider, at 4 
dollars a barrel ; how much cider did he buy .? A. 104 barrels. 

6. A man bought 6 oxen for 318 dollars ; how much did he 
pay a head .? A. 53 dollars. 

7. How much flour, at 7 dollars a barrel, can be bought for 
1512 dollars .? A. 21G barrels. 

8. At 8 cents apiece, how many oranges will 8896 cents buy .•* 
A. 1112 oranges. 

9. At 10 dollars a barrel, how many barrels of flour may be 
bought for 1720 dollars .? A. 172 barrels. 

IfX 12 men by contract are to receive 1500 dollars for a job 
of work ; how manj'- dollars will be each man's part, if they be 
divided equally among them .? A. 125 dollars. 

11. 2 men, trading in company, gained 2450 dollars; how 
much was each man's part ? A. 1225 dollars. 

12. At 3 dollars a barrel, how many barrels of pork can be 
bought for 5463 dollars .? A, 1821 bbls. 

jVote. — ^The total remainder is found by adding together what remains after 
each operation. 

- 13. Divide 256587 by 2. ^Q^^'A. 128293—1 rem. 

14. Divide 3785C7 by 2; by 3. A. 315472—1 rem. 

15. Divide 278934 by 2; by 3. A. 232445. 

16. Divide 2^7^ by 3 ; by 4. A, 149793. 

17. Divide 256788 by 5; by 6. .- A. 94155—3 rem. 

18. Divide G5342167 by 4 ; by 5, A. 29403974—5 rem. 

19. Divide 65342107 by 6 ; by 7. A. 20224956—3 rem, 
"20. Divide 523467808 by 4 ; by 6, A. 21 811162.3— 6 rem. 

21. Divide 523^07898 by 7; by 8. A. 140214615—4 rem. 

22. Divide 2G53286 by 7 ; by 8. A, 710700—12 rem, 

23. Divide 2653286 by 9 ; by 10. A. 560137—11 rem. 

24. Divide 52345 by 9 ; by 10. A. 11050—6 rem. 

25. Divide 52345 by 11 ; by 12. A. 9120--8 rew. 



dbyGopgle 



SIMPLE DIVISION. 47 

The operation^ thus far^ has been carried on partly in the 
mind, and parthj hy writing the numbers down; but oftentimes 
the divisor loill be too large to be thus performed. When, there- 
fore, we write the operation out at length, what is the process 
called? A. Long Division. 



IT XVII- 1. A man, dying-, Jefl 957 dollars to be divided 
equally among his 4 sons ; what was. each son's part ? 

Long Division. Short Division, 

OPERATION. OPERATION. 

Dividend. Quotient. 4 ) 957 

239f Quotient. 

As Long and Short Di 



Divisor, 4 ) 957 ( 

8 



__ — ^ — _„ — ^v,,^ — „ 
msion are exactly alike, 
except in Short Division 
the zchole operation is not 
loritteii down, to begin, 
tken^ in Short Division, 
ice should say, 4 m 9, 2 
times, and 1 over. This 
* toe discover by saying in 

the mind, 4 times 2 are 8, and 8 from 9 leaves 1. Kow, to ex- 
press in figures this operation, toe may write the numbers where 
we please : where, then, for the sake of convenience, mo,y the 2 
(times, the quotient figure) be placed ? A. At the right hand 
of the dividend. 

We are next to say, 4 times 2 are 8 : this 8, you knozo, must he 
subtracted from 9 : toherc loould it he convenient to place the 8 ? 
A. Under the 9. ' 

. ^y taking S from 9, toe have 1 remaining, which we should, 
in Short Division, carry or join to 5, the next figure of the divi- 
dend ; hoio can we do this noio ? A. By joining or brincinff 
down the 5 to the right hand of the 1, making 15. "* 

B.OW do you gat the 3 in the quotient ? A. I say, 4 in 15, 3 
tmies. V 

How do you proceed next? A. I say, 3 times 4 are 12 : and 
I2^m lt> leaves 3. 

^mu^L do you da^ith the 3 .? A. I bring down 7 ot the divi- 
den^to the rifflj^t^nd of the 3, making 37. 

Hbio dp ym^ the 9 in the quotient ? A. I say, 4 timoB 9 
•re 36, and aubtractingr 36 from 37 leaves 1, remaindor. 
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It now appears that each son has 239 dollars, and there U X 
dollar stUl remaining undivided: to explain the division of 
thisy tell me how many quarters there are in a dollar ^ A 
Four. 

JVow, as there are 4 sons to share equally this dollar, how 
much ought each son to have ? A, ^^ or one quarter of a doUax 
apiece. 

In this expression, \, we use the remainder, 1, and the divisor, 
4: how, then, may division he carried out more exactly? A. 
By writing the divisor under the remainder with a line be- 
tween. 

From these remarks and illustrations we derive the 
following 

RULE. 

I. Horo do you begin to divide? A. As in Short Diyisicm 

II. How many steps are there f A. Four. 

III. What are theijf A. 1st. Find how many times ; 

2d. Multiply; 
3d. Subtract ; 
4th. Bring down. 

IV. Where do you write the quotient f A. At the right hand 
of the dividend. 

V. In performing the operation, whenever you have subtract^ 
ed^ what must the remainder be less than f A. Than the di» 
visor. 

VI. When you have brought doion a figure, and the divisor 
is not contained in the neio dividend thus formed, what is to 
■be done ? A. Place a cipher in the quotient, and bring down 
another figure ; after which divide as before. 

Proof.— fibzo do you prove the operations? A, As in Short 
Division. 

More Exercises for the Slate, 

2. A man wishes to divide 626 dollars equally among 5 men ; 
how many will that be apiece ? A. 125^ dollars, or 125 dollars 
and 20 cenle. 

3, There are 7 days in one week; how many weeks are 
there in 877 days ? A. 125f weeks. 

4'. A man, having 5520 bushels of corn, wishes to put it into 
bins, each holding 16 bushels ; how many bins will it t^e ? 
^. 345 bins. ' ,^^;5^ ,#^ 

5. Four boy£thad gathered l!l3-bushels o^^llo^ts ; in^Hd^ 
ing them equally, how many will each hare T'^'dC ^^hWH^s* 
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6. If & jnan is to travel 1201 miles in 12 months, how many 
IS that a month ? Ji. IflO-xV miles. 

7. If 1600 bushels of corn are to be divided equally among 
40 men, how many is that apiece .^ A. 40 bushels. 

8. 27000 dollars are to be divided equally among 30 sol- 
diers ; how many will cacii have ^. ^6?. '900 dollars. 

9 The sakry of the prcyidcnt of the United States is 25000 
dollars a year ; how niucJi is that a day, reckoning 365 days to 
tlie year .? Ji. Gd-J|f dollars. 

10. A regiment of soldiers, consisting of 500 men, are allowed 
1000 pounds of pork per day ; how much is each man's part t 
A. 2 pounds. 

11. James says that he has a half bushel that holds 27000 
beans ; how many will that be apiece for 9 boys, if they be di- 

-■' vided equally ? How many apiece for 27 boys .'' A. 4000 
beans. 12. For 36 boys .'' for 54 boys .? A. 1250 beans. 

13. Divide 29d7(>543 by 13. A. 22y8195x% 

14. Divide ^283/159 by 29. A. 216671. 

15. Divide 378! 5429 by 112. A. 338352tW' 

16. Divide 29070 by 15 ; by 18. A. 3553. 

17. Divide 29070 by 19 ; by 17. A. 3240 

18. Divide 10368 by 27 ; by 36. A. 672 

19. Divide 10368 by 54 ; by 18. A 768 

20. Divide 2688 by 112; by 224. A 36 

21. Divide 101442075 by 4025. A. 25203. 

IT XVIZI. When the divisor is a composite number. 

1. Bought 20 yards of cloth for 80 dollars; koto much was 
that a yard ? JSimo, as 2 times 10 are 20 {a composite number)^ 
It IS plain that, if there had been hut 10 yards, the cost of 1 
3/ard would be 8 dollars, for 10 in 80, 8 times ; but, as there 
are 2 ttmes 10 yards, it is evident that the cost of 1 yard will 
be hit one half (^) as much : hoio miich, then, will it be ? 

Rur.E. Whit, thciu appears to be the rule for dividiiw by a 
composite number ? A. Divide by one of its component partR..^ ^ 
farst, and this quotient by the other. .1 "^~^ 

Exercises for the Slate. 

2. Divide 1152 dollars among ! OPERATION, 
24 men. 

3. Divide 2520 by 63. A. 40. 

4. Divide 5040 by 28. A. 
lBOr:By 15. ^A. 336. By 24. 
^,210r By 84. ^.60. By 35. 
^ }44; JBy 72. A. 70, 



•^. 



4 ) 1152 4 times 6 

are 24. 

6)288 are^. 

Ans, 48 dollars. 
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tr XIX. To divide by 10, 100, 1000, &c. 

In IT XII. it was observed^ that annexing 1 cipher to anynvm' 
her multiplied it by 10, 2 ciphers by 100, S^c. Now, Division 
being the reverse of Multiplication, tohat will be the effect, ifwc 
cut off a cipher at the right of any number ? A. It must de- 
crease, or divide it by 10. 

Wliat will be the effect, if we cut off tioo ciphers ? A. It will 
be the same as dividing by 100. 

Why does it have this effect ? A. By cutting off one cipher 
or figure at the right, the tens take the units' place, and hun- 
dreds the tens' place, and so on. 

Rule I. What, then, is the rule for dividing by 10, 100, S^c. ? 
A. Cut off as many places or figures at the right hand of the 
dividend, as there are ciphers in the divisor. 

II. What are the figures cut off?. A. The remainder 

III. What are the other figures ? A. The quotient. 

Exercises for the Slate, 

1. A prize, valued at 25526 dollars, is to be equally divided 
among 100 men ; what will be each man's part } 

2. Divide 1786582 by 10000. A, 

^^^ ^. J ,, 3. Divide 87653428 by 10; by 

255-5-1^ dollars. iqo ; by 1000 ; by 10000 ; by 100000 ; 

by 1000000. A. Remainder to each, -f^y y^ftr' "ASnT' lM^» 
-^Wtt' xWcyWlF- Quotients, total, 9739257. 

IF XX. When there are ciphers at the right hand of 
the Divisor. 

1. Divide 4960 1 OPERATION, 

dollars among 80 8 times 10 are 8|0)496|0 



OPERATION. 
255126 



men. 



62 dollars. 



In this example we have a divisor, 80, which is a composite 
number ; (thus, 8 times 10 are 80 ;) how, then, may we proceed to 
divide by 10, one of the component parts ? A. By cutting off 
one place set the right hand of the dividend, as in TT XIX. 

How do you obtain the 62 ? A. By dividing the 496 by 8, bm 
usual. 

Rule I. As any number, which has a cipher or ciphers at tM 
right, can be produced by two other numbers, one of which ma^' 
be either 10, 100, 1000, ^c.^ Itow, then, ivould you prpcud t0 tt¥ 
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mde when tJiere are ciphers at the right of th& divisor? A, 
Cut them off, and the same number of figures from the right 
of the dividend. 

II. How do you divide, the remaining figures of the divi- 
dend f A. As usual. 

III. What is to he done with the figures of the dividend which 
are <mtofff A. Bring them down to the right hand of the re- 
maiad^r. 

Exercises for the Slate, 

2. How many oxen, at 30 dollars a head, may be bought for 
38040 dollars ? A. 1268. 
a. Divide 783567 by 2100. A, ^% rem. 

4. Divide 2082784895876 by 1200000. A. yf "o-fflTr rem. 

5. Divide 7942a51265321 by* 12500000. A. yVWcA^ rem. 

6. Divide 18515952875 by 112000. A. ttV^^^ rem. 



Miscellaneous Questions on the foregoing. 

Q. What is the subject which you have now been aUending to 
called? ji. Arithmetic. 

Q. From what you have seen of it, how would you define^ it f 
A. It teaches the various methods of computing by numbers. 

Q. }Vhat rules have you now been through ? A. Notation 
or Numeration, Addition, Subtraction, Multiplication, and Di- 
vision. 

Q. How many rules do these make? 

Q. What are these rules sometimes called f A. The funda' 
mental rules of axithmetic . 

Qk Why? .5. Because they are the foundation^^ of all the 
other rules. 

Q. To denote the operation of these different rules, we have 
certain characters ; what is the name cf these characters? 
A. Signs. 

^. Wha4; do two horizontal straight lines signify ; thus, 
10& cents =s 1 dollar ? A. Equal to : as, 100 centfir = 1 dollar, 
v&ad^ 100 c&ntsare equal to 1 dollar. 

Q. What does a horizontal line crossing a perpefidi^arttll 
youtt^do,' thus, 6-1-10=16.? A. To add: thuB> 6-|-ll9=16j 
read, &^^ndtd areW. 

Q-W^ else d0€s4his sign denote? A. A renasH^t^ t&vt 
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Q. What does one horizontal straight line tell you to do f 
thiLSy 8—6=2 ? ^. To subtract : thus, 8—6=2, read, 6 from 8 
leaves 2. 

Q What do two lines, crossing each other in the form of the 
Roman letter X, tell you to do; thus, 6x8=48? £. To mul- 
tiply : thus, 6x8=48, read, 6 times 8 are 48, 

Q, What does a horizontal line, with a dot above and below 
it, tell you to do ; thus, 8^2=4 ? A. To divide ; thus, 8-^2=4, 
read, 2 in 8, 4 times. 

Q. By consulting H XVII. you will perceive that division 
nyayhe represented in a different manner ; how is this done f 
A. By writing the divisor under tJie dividend, with a line be- 
tween them ; thus, f =2, read, A in 8, 2 times. 

Q. What does -V^- signify, then f ^^- signify f ^-§- ? V- ? 

■^F? -W-? ¥?. 

Let me see you icrite down on the slate the signs ofAddition^ 
Subtraction, Multiplication, and Division. 



Perform the following examples on the slate, as the 
signs indicate. 

1. 87834+2844-65+324-100=88315,^715. 

2. 876345723—267001345=609344378, Ans. 

3. 692784578x27839421=19286721529249338, Ans, 

4. 202884150-^4025=50406, ^«5. 

5. 2600—600=2000+1823=3828, An^. 

6. 3600—400=3200x4=12800,^715. 

7. ^^^iM-o--8--^=20000, Ans. 
a i^+%6_i8, Ans. 

9- ^F+-¥-+¥-|-'-^+¥=28, Ans. 

10. What is the whole number of inhabitants in the world, 
there being, according to Hassel, in each grand division as 
follows ', — in 

Europe, one hundred and eighty millions ; 

Asia, three hundred and eighty millions ; 

Africa, ninety-nine millions ; 

America, twenty-one millions ; 

Australasia, &c. two millions .? A. 682000000. 

11. What was the number of inhabitants in the following 
New England towns in 1820, there being in 

Portland, 8,581; Boston, 43,298// 

Portsmouth, 7,327 ; Providence, 11.767'; 

Salem, 12,731; New Haven, 8,^? 

4 99,0S1. 
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12. What was the number of inhabitants in the foUowitt^ 
towns, there being in 



New York, 123,706 

Philadelphia, 108,116 

Baltimore, 62,738 

Washington, 13,247 

Albany, 12^330 



Norfolk, ' 8,478; 

Richmond, 12,067 ; 

Charleston, 24,780 ; 
Savannah, 7,523; 

New Orleans, 27,176 ? 

^. 400,461. 

13. How many more inhabitants were there in New York 
than Philadelphia ? ■ Philadelphia than Baltimore ? Baltimore 
than Boston .'' Boston than New Orleans ? New Olreans than 
Charleston ? Charleston than Albany ? Albany than Provi- 
dence ? Providence than New Haven ? ^. Total, 115,379. 

14. At 73 cents a bushel, what will 42 bushels of salt cost .'' 
What will 800 bushels ? A. 61406 cents. 15. What will 2970 
bushels .? What 8900 bushels ? A. 866510 cents. 

16. James had 37 cents, William 10 times as many as James, 
Rufus 15 times as many as William, Thomas 26 times as many 
as Rufus, Harry 45 times as many as Thomas, and Stephen 
24 times as many els Harry ; how many did they all have ? 
A. 162487757. 

17. There are 60 minutes in one hour ; how many hours are 
there in 120 minutes .? In 4800 minutes ? Ji. 82 hours. 18. In 
172800 minutes .? In 1036800 minutes t A. 20160 hours. 



FEDERAI. MIOKEir. 

IT ZZZ. Repeat the 

TABJLE. 

10 Mills ..... make 1 Cent, marked c^ 

10 Cents 1 Dime . . . . d- 

10 Dimes 1 Dollar . . . $ 

10 Dollars , . 1 Eagle . . . E. 

1. At 10 mills a yard, how many cents wdll 4 yards of cloth 
cost? Will 6 yards? Will 8? 

2. How many mills are 2 cents ? 3 cents f 4 cents ? 5 
cents ? 8 cents ? 12 cents ? 

3. How many cents are 2 dimes? 5 dimes ? 6dimei? 7 
dimes .^ 11 dimes? 

4^ How many dimes are 2 dollars ? 5 dollar* ? 7 ^IkWl? 
lO.dolliirB? 12doUars.^ ^ 

6 ■ - Hosted byVSOO^. - 



W ARITHMETIC. 

5. How many eagles are 20 dollars ? 30 dollars ? 40 dol- 
lars ? 60 dollars ? 80 dollars ? 100 dollars ? 120 dollars ? 

Q. How many cents are 4^ pence ? ^. 6|. 

Q. How many cents are 9 pence ? £. 12^. 
Q. How many cents are 18 pence, or ^ of a dollar? ji. 25. 

Q. How many cents is ^ of a dollar .'' ji. 50. 

Q. How many cents is | of a dollar ? £. 75. 

Q. How many cents is one dollar ? A. 100. 

Q. How many cents is a pistarecn ? - ^^ Ji. 20. 

Q. How many cents is half a pistareen ? Jj. 10. 

Q. How many 9 pences in a dollar ? Jj. 8. 

Q,. How many 4 pence-halfpennies in a dollar ? ^. ] 6. 

6. You buy 4 yards of cloth for $1, and give the shopkeeper 
two fifly-cent bits ; how much change must he give you ? 

7. You buy some calico to the amount of 17 cents, and give 
the clerk a pistareen ; how much change must he give you ? 

6. You give a pistareen for 1 fish ; how many cents must 
you ffive for 2 ? For 3 ? For 5 ? For 7 ? For 9 ? For 12 ? 

9. What will 2 yards of ribbon come to in cents, at 4.^ pence 
a yard ? At 9 pence ? At ^ of a dollar ? At ^ a dollar ? At 
I of a dollar ? 

Q. What is the coin of the United States called ? A. Fede- 
ral Money. 

Q. When established ? ./3. A. D. 1786. 

Q. By what authority ? Ji. Congress. 

Q. Which is the money unit ? A. Dollars, 

Q. What place do dollars occupy, then ? JI. The place of 
unita. 

Q. How are dollars distinguished frjom dimes, cents, and 
mills ? Jl. By a comma, or separatrix, at the right of dollars. 

Q. What are the figures on the left of dollars ? Jl. Eagles. 

Q. What is the first figure on the right of dollars'? J. 
Dimes. 

Q. What is the second figure ? Ji. Cents. 

q. What is the third figure ? A. Mills. 

Q. How many of these coins are real ? A. 4. 

Name them. A. The eagle, the dollar, the dime, and the 
cent. ^ 

Q. Which is a ffold coin ? A. The eagle. 

Q. Which are the silver coins ? A. The dollar and the dime. 

Q. Which is a copper coin ? A. The cent. 

Q. Which is imaginary ? A. The mill, as there is no piece 
of money of that denomination * 

iiraes) real c^it 
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Q. What are all the denominations of Federal Money r A, 
Mills, cents, dimes, dollars, and eagles. 

Q. How many of these denominations are used in accountfl, 
and what are they ? A. Three — dollars, cents, and mills. 

Q. What are dollars and eagles called in accounts •* v3. Dol- 
lars. 

Q. What are dimes and cents called ? Jl. Cents. 

J^oU. — The names of coins less than a dollar express their value. Mill is 
contracted from JUille, the Latin for thousand ; Cent from CeMum^ the Latia 
for hundred ; and Dime from Disme^ the French for tenth. 

Q. What does this character, $, placed before numbers, de- 
note ? A. Federal Money. 

Q. As 10 mills make 1 cent, 10 cents 1 dime, &c., inc)rea«ing 
from right to left like whole numbers, it follows that any ques- 
tionin Federal Money may be performed as in whole numbers; 
also that dollars, cents, and mills, may be called either aU mills, 
or all cents and mills ; thus, 4 dollars, 25 cents, and 5 mills, may 
be read, 4255 mills, or 425 cents and 5 mills ; but, in order for 
this, it will sometimes- be necessary to write ciphers between 
the different denominations : when, then, the cents are less 
than J 0, where must a cipher be placed in writing cents vrith 
dollars ? A. Between the cents and dollars. 

Q. Why is this ? A. Because, as 100 cents make one dollar, 
cents, of course, occupy two places j hence, when the cents ara 
less than 10, they must occupy the units' place of cents, and a 
cipher the tens' place of cents. 

Q. In writing down mills with dollars, when there are no 
cents, how many ciphers must you place between them and 
dollars ? A. Two. 

Q. Why ? A. Because, as there are two places for cents, 
when there are no cents, these places must be filled with 
cipljiers. 

Q. How are 2 dollars and 5 mills written down, then ? 

A. $ 2,005. 

Q. How are 3 dollars and 2 cents written down, then .•* 

Q. How are 7 dollars and 8 mills written down.? A. $ 7,008. 
Q. How are 9 dollars and 1 cent written down ? A, |> 9,01. 
0. How are 1 dollar, 1 cent and 1 mill written down >* 

A. f 1,011. 
Q. How are 20 dollars and 50 cents written down ? 

A.$ 20,50 
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nsBtrcTzoN of federai. Momnr. 

If XXIXa Q. What would you call the changing of num- 
bers from one name^ or denomination, to another, retaining the 
^amc value ; as, 200 cents into 2 dollars ? A. Reduction. 

RULE. 

1. How many mills in one cent ^ In 8 cents .? In 9 cents } 

1. What, then, do you imdtlply by, to bring cents into mills f 
Jl. Multiply by 10 mills ; that is, annex one cipher. (See 1[ XII.) 

2. How many cents in 20 mills 'i In 60 mills .^ In 80 milk .? 

II. What, then, would you divide by, to bring mills into cents? 
%, By 10 mills ; that is, cut off the right hand figure. 

3. How many cents in one dollar .^ In 2 dollars .? In 8 dollars.^ 

III. How many cijjhers, then, do you annex to dollars f to 
bring them into cents ? 

4. How many dollars in 200 cents .? In 800 cents ? 

IV. How many figures J the7i, would you cut off, to hririg cents 
into dollars? 

V. Jls annexing two ciphers to dollars brings them into cents, 
and one to cejds brings cents into mills, how many ciphers^ 
then, would you annex to dollars in all, to hrins them into mills f 
^, Three. 

5. How many mills, then, in 2 dollars ? In 8 dollars ? 

VI. Hoio many figures would you cut off, to bring mills back 
into dollars ? Jl. Three. 

6. How many dollars in 2000 milk .? In 5000 mills ? 

Exercises for the Slate, 



1. Reduce $2, Ic, Im 

2. Reduce $3, 75 c. 

3. Reduce $20, 6 c. 


,. to mills. A. 2011 mills, 
to mills. A. 3750 mills, 
to mills. A. 20060 mills. 


4. Reduce $3, 25 c. 8 m. 
6. Reduce $4, 28 elm. 

6. Reduce $480, 6 c. 

7. Reduce $48 


to mills, 
to mills, 
to mills. 
to mills. A. 540599 mills. 


* 8. Reduce 76S0 mills 
9. Reduce 1865 mills 

10. Reduce 172 cents 

11. Reduce 1189 cents 


to dollars, 
to dollars, 
to dollars, 
to dollars. A. $23, 15 c. 5 m. 


12. Reduce $260 

13. Reduce $130 

14. Reduce $2, 45 c. 
X5. Reduca $24,06 


to cents, 
to cents, 
to cents. 
toccnu. M^Atm^^- 
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m Reduce 1265^ cts. to doJlars. 

17. Reduce 137^ cts. to dollars. 

18. Reduce 1212^ cts. to dollars. 

19. Reduce 12000 cts. to dollars. A. $146, 15 c. 5 m. 



ADDITION OF F1SDX2RAX. M0KE7. 

H XXIII> 1. What will 20 pencils come to, at 5 cents for 

10, and 10 dimes for 10. 

2. What is the sum of 50 cents and 5 dimes .'* 

3. What is the sum of 6 cents, 12 cents, 20 cents, and' 2 
dimes ^ 

4. If you give 25 cents for a top, 25 cents for a knife, and 
1 dime for a slate, how much do they all come to .'* 



Q. ^V}lat is this, which you liaxe now been doings called? 
A. Addition of Federal Money. 

1. A man bought a wagon for $32,50, a harness for $15,20, 
and a whip for $1, 8 c. ; what did the whole cost .? 

OPERATION. 

How do you perform this operation P A. I 
place dollars under dollars, cents under cents, 
adding as in Simple Addition. 

Why is there a cipher placed between the 
$1, and 8 cents? A. Because the cents are 
less than 10. 



$. cts. 

32,50 

15,20 

1,08 



Ans, $ 48,78 
From tlie preceding remarks we derive the following 

1. Ho2o do you write doion cents, dollars^ ^c? A. Cents 
under cents, dollars under dollars, &c. 

II. How do you add 9 A. As in Simple Addition. 

III. Where is the separatrix to be placed f A. Directly un- 
der the separating points above. 

More Exercises for the Slate. 

2. What is the amount of 3 doUars 2 cents, 2 dollars 5 cents, 
7 dollars 8 cents, 9 dollars 1 cent, 1 dollar 1 cent 1 mill, and 
20 dollars 50 cents .=> ^.842,671. 

3. Bouffht a chaise for $126,18, a watch for $280,25, a eoacA 
for- $850,62, a hat for $6,50, and a whip for $2^8 j how muob 
did all these articles come to ? A. $1266^3. 
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4. Bought a cap for $7,50, a coat for $12,18, a pair of silk 
stockings for $1,62, and a cane for $2,87 ; what was the coet 
of the -whole? £. $24,17. 

5. If I give ten dollars one cent for a cart, fifty doliars for a 
yoke of cattle, seven dollars twenty cents for a plough, sixty- 
five dollars for a horse, thirty-seven dollars fifty cents for some 
hay, how much will all these come to ? J3. $169,71. 

6. If ^ of an orange be worth 2 cents, how much is § worth? 
How much is a whole orange wortli ? 

7. If ^ of a vessel be worth $25000,50, what is the whole ves- 
sel worth ? ^.$75001,50. 

8. If 4 of a vessel be worth $3700,12, what is a whole vessel 
worth? j3. $14800,48. 

9. If ^ of a vessel be worth $10000,50, what is f worth ? 
f ? I ? I ? and what part is f ? ^. f = $20001, f =:;= 30001,50, 
1= $40002, f = $50002,50, or the tohole. 

10. If iV of the stock in a bank be w^orth $2356,56, what is 
■^ worth ? (471312)^ i% worth ? (042624) j1. $14139,36. 

11. Bought a quart of brandy for 62^ cents, a quarter of 
flour for 1 dollar 37^ cents, a pound of sugar for 12^ cents, 2 
yards of cotton cloth for 75 cents, 1 vest pattern for §7^ cents, 
1 dozen of buttons for 8 cents, and 2 cotton balls for 6 cents ; 
how much did the whole amount to ? Ji. $3,89. 



StTBTRACTIOH OF FSBISHAX, SVEONITSr. 

^ XXIV. 1. If you buy a top for 20 cents, 12 marbles for 
20 cents, 6 oranges for 10 cents, and sell them for 5 dimes, 
ghall you make or lose by trading ? 

2. Your father gave you 15 mills, 4 mills, 1 mill, 2 dimes, 
28 cents ; and said, that if you would tell him how much more 
it would take to make a dollar, he would give you as much 
more ; how much did it take ? 

3. You bought a yard of ribbon for 24 cents, gave | to your 
sister, and sold the rest a.l 10 cents for a quarter of a yard ; did 
you make, or lose ? and how much ? 

_ * In order to remedy tlto inconvenience arising from inspectinij many opera- 
tions, and at the same time to sociiro the object of giving the amount of several 
leeults, the result of each operation will l)e stated in figures, included in a pa- 
renthesis, and annexed to eacii question, without assigninff any value to the 
figures, leaving this particular oniirely to the judgment of the pupil. The pu- 
pil should, notwithstanding, be required to prove each operation, and assign to 
each particular result its true value, tiio latter of which, however, in most 
cases, he must necessarily do, to obtain the answer, as it is the eummnt of ciU 
tbeM separate reaults, with the value assigned to each> ooqTp 
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4. If 3 dollars buy one yard of cloth, what is J of a yard 
worth ? 

5. A, B, and C, buy a chaise for 90 dollars ; A pays |^ of it ; 
how many dollars do B and C pay ? 

RU3L,E. 

I- How do yon write the numbers down 9 A, As in Addition 
of Federal Money. 

II. How do you subtract ? A. As in Simple Subtraction. 

III. Hoio do you place the separatrix ? A. As in Addition 
of Federal Money. 

* 

Exercises for the Slate. 

1. A man owed $36,465, and paid $27,696 ; how much did 
he then owe .'' 

OPERATION. 

$ 36,465 
$27,696 

$ 8,769, A. = 8 dollars 76 cents 9 mills. 

2. You borrow $536,15, and pay $236,18 ; how much re- 
mains unpaid .? j3.' $299,97. 

3. A merchant bought a quantity of coffee for $526,50, 
which he afterwards sold for $626,255 ; how much did he make 
by the sale ? A. $99,755. 

4. My travelling expenses on a journey were as follows, viz. ; 
stage fare, eighteen dollars ; board, nine dollars fifty cents ; 
carrying trunk at different times, seventy-five cents ; private 
conveyance at one time, six dollars thirty-seven and a half 
cents ; and at another, seven dollars ; how much had I left, on 
my return home, of two 50 dollar bills, which I took with me ? 
A. $58,37^-. 

5. From two dollars take twenty cents. A. $1,80. 

6. From five dollars take one mill. A. $4,999. 

7. From one dime take 1 cent. A. $0,09. 

8. How much must you^d to three dollar^ twelve and a 
half cents, to make four doKts? ^.$,87^. '• ' 

9. Subtract 37.^ cents from 50 dollars. A. $4#,62^. 

10. From 4 dollars take 3 dollars 99 cents and 9 mills. 
A. $0,001. 

11. Suppose I owe the following sums ; to Y $60, 1 cent*, 
to G, $a56, 7 cents ; to P, $23,50 ; to D, $700 ; and my whole 
stock is worth no more than $1000 ; am I in debt more than I 
am worth? and how much.'* A. $139^ more than J am 
•""■'*• ■ e.., Google 
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MUIiTIPUOATION or FBDXXZIAZ. 
MOKE?. 

^A^y^'i .\ ^^^^ Y'^^ ^^ y^^^^ of cloth come to, at $2 per 
yard ? At $4 ? At $6? At |10 ? ^ ^ 

^j J^^J^t will 10 yards ot tape come to in cents, at 3 mills a 
yard ? At 8 mills ? At 2 cents ? At 9 cents ? At 15 cents? At 
12 cents ? 

3. How many 9 pences are there in a dollar? How many 
4j^ pences ? -^ 

4. At 4^ pence a^yard, what will 2 yards of ribbon come to 
m cents? What will 3 yards? 4 yds.? 8 yds.? 12 yds. ? 16 
^ r • w J^'- •• ^ y^"- • ^^ y^s- • 48 yds. ? 56 vds, ? 64 yds ? 

0. What will 2 oranges come to in cents, at 2 dimes per 
orange ? What will 3 ? 5 ? 6 ? 7 ? 9 ? 12 ? 15 ? 

n ^V ^f!^^^ ^^ ^^*^' ?f'/izcA you have note been doin^, called ? 
Ji. Multiplication of Federal Money. 

1. How is the multiplicand to be written down? A. As in 
Addition of Federal Money. 

'Itt ^^ ^^ ^^^ multiply ? ^. As in the simple rules. 
Ill- How many places do you retain in the product for cents 
and mills ? A, As many as are in the multiplicand. 

Exercises for the Slate. 

1. At 25 dollars 6 cents 5 mills a month, what will 6 months' 
labour cost ? 

OPERATION. 

$ 25,085 

6 

Ans. $ 150,390 = 150 dollars 39 cents, 

2. If one pair of shoes costi*"2,25, what will 2 pair cost ? 
(450) 3 pair cost? (675) 4 pair/ i? (900) 5 pair cost? (1125) 
7 pair? (1575} 9 pair? (2025y— / $67,50. 3. What will 12 
pair cost? (2700) 15 pair cost? (3375) 18 pair? (4050) 23 pair? 
(5175) A. $153. 4. What will 26 pair cost ? (5850) 37 pair 
cost? (8325) 53 pair cost? (11925) 75 pair cost ? (16875) 
A. $429,75. 5. What will 85 pair cost ? (19125) 150 pair 
cost? (33750) 183 pair cost? (41175) 165 pair cost? (37125) 
A. $1311,75. 6. What will 250 pair cost ? (56250) 800 pair 
emu A. (180000) A. $2362,50. Ho.e...Google 
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7. If your travelling expenses for one day are 48 c. 5 mills, 
how much will the travelling expenses for one year, or 365 
days, amount to at that rate ? ji. f 177,025. 8. How much will 
the travelling expenses for 2 years ? (354050) For 3 years ? 
(531075) For 5 years? (8S5125) For 6 years? (1062150) M. 
$2832,40. 9. For 7 years? (1239175) FotQyears? (1593225) 
For 10 years ? (17702.30) Jl. $4002,65. 

10. What will 2 hof^sheads of wine come to, at $32,50 for 
one hoirshead ? Jl. ${}o. 11. What will 3 hogsheads come to? 
(9750) What willl2? (39000) What will 15? (48750) ^. $975. 
12. What will 2.5 hogsheads come to ? (81250) What will 35 
hogsheads?, (113750 j 150 hogsheads ? (467500) A. $6825. 

13. If YOU of a- bank be worth $365,155, what is i%'-(J 
worth? A. $730,31. 14. What is yfo- worth? (1095465) 
tS-o- worth ? (18J25775) xf tt worth r (2190930) A. $5112,17. 
15. What is yfij- worth ? (2921240) yV^" worth ? (4381860) 
l^TT worth? (5477325) A. $12780,425. 16. What is yVV 
worth? (5842480) t^j% worth? (7303100) y%^ worth? 
(9128875) M. $22274,455. 17. What is t'W worth? 
(10954650) ^V worth? (12780425) ^^^ worth? (14606200) 
J. $38341,275. 18. What is yV^ worth ? (16431975) t^^ 
worth ? (18257750) -fb^j worth ? (20083525) M. $54773,25. 
19. What is Y%% worth ? (21909300) y%^ worth ? (23735075) 
■!%■ worth ? (24465385) A. $70109,76. 20. What is ^ 
worth ? (27386625) -^^^ worth ? (28847245) -^jp^ worth ? 
(32863950) iU worth ? (36515500) A. $125613,32. 



BXVZSXOK OP PEDERAL IMCOITEY. 

IT XXVI- 1. You give 12 cents and 5 mills for 2 sticks of 
twist ; how much is that for one stick ? 

2. If you give 2 dimes and 5 cents for 2 slates, liow much 
are the slates apiece ? 

3. If 23 pounds of tea cost 28 dollars, what will 1 pound 
<^st ? W hat will 8 pounds ? 5 pounds ? 22 pounds ? ' 

4. If 20 cwt. of hay cost $40, what will 1 cwt. cost ? What 
will 7 cwt. cost ? 11 cwt. ? 15 cwt. ? 1 cwt., or 4 qrs ? 
2 qrs.? 1 qr., or 28 pounds? 14 pounds? 7 pounds? 34 
pounds ? 
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1. If 12 yards of cloth cost $175,50, what will 1 yard eoBt ? 
OPERATION. jjo^ ^Q yoy^ perform 



12 ) 175,50,0 

^ cts. m. 

Am, 14 62 5 mi^Zs=14, 62, 5. 

come from ? A. In dividing the cents, there is a remainder, 
which, by annexing a cipher, makes 60 mills, in which 12 is 
contained 5 times, that is, 5 mills. 



this exaiivplef A. I di- 
vide as in whole num- 
bers. 

Where do the 5 mills 



From this example we derive the following 
KULE. 

L How do you divide ? A, As in Simple Division. 

II. TVhat 2ciU the quotient he ? A. The answer, in the low- 
est denomination of the dividend, which may then be brought 
into dollars. 

More Exercises for the Slate, 

2. If you divide $35001,50 equally among 125 sailors, how 
many dollars will each have ? A. $280,012. 

3. If a bank be worth $30515,50, what is ^iu of it worth ? 
A. $305,155. 

4. If a vessel and cargo are valued at $20000, what is j^ 
worth.? A. $714,285-1-. 

5. 16 men dM,w $2050,65 in a lottery ; how much is each 
man's part, if it be equally divided among them ? A, 
$128,165-1-. 

6. If a man's salary be $3650,40 a year, what is that a day ? 
A. 10 dollars, 1 mill-f • 

7. Bought 36 lb. of sugar for $10,50; what is that a pound? 
A. ^ 291=29 cents 1 mill-l-. 

8. If you buy 383 yards of broadcloth for $5036,50, what is 
that a yard? ^. $13,15-f . , . 

9. If a maa's wages be $365,40 a year, or 52 weeks, what is 
that a week ? A. $7,026+. 10. Divide $1000,60 equally 
araontr 2 men. (50030) Among 3 men. (333533). Among 4 
men. "(25015) Among 6. (166766) Among 8. (125075) 
A 1375,824+. 11. Among 10. (10006) Among 15. (66706) 
Among 18. (55538) Among 2;5. (40024) A, $262,378+. 12. 
Among 28. (35735) Among 35. (23588) Among 40. (25015) 
Amoni 45. (222^5) Among 60. a6676) A. $128,^9+. 13. 
Among 70. (14294) Among 85. (11771) Among 95. (10532) 
Amono- 100. (10006) Among 150. (667) A, $o3273+. 14. 
AmonJ 200. (5003) Among ?240. (4169) Among 360. (2779) 
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Among 400. (2501) Among 550. (1819) A. $16,271-f. 15 

Among 17. (58a58) Among 19. (52663) Among 89. (11242) 

Among 98. (1021) Among 199. (5028) A. 138 dollars, 1 
mill-}-. 

To multiply by ^, ^, f , 5^, 8^c, 

irXSVTI. 1. How much is ^ of 10.? iofl8? J of 16.? 
^of20.? 

RULE. 

1. To multiply 4 by 2, we take 4<, 2 times ; to multiply by 1, 
we take 4, 1 time ; and to multiply 4 by ^, we take 4, ^ a time, 
that is, the lialf of 4, and to get this, it is plain that we must 
divide 4 by 2, From these remarks wlmt appears to he the rule, 
for multiplying hy J, -J, \, 8fC. ? A. Divide the multiplicand 
by the figure below the line. 

2. How much is | of 20 .? f of 20 ? ^ of 12 ? f of 12 ? f 
of 12 .? 

II. In these examples we divide by 5 to get -g- of 20: then it 
18 plain, tliat f is 2 times as much as -J-, that is, we multiply -J 
of 20, which is 4, by 2, making 8 : but we might multiply 20 by 
the 2 first, and divide by the 5 afterwards ; thus, 2x20=40—5, 
8 times, the siirae result as before : how, then, does it appear 
that we can proceed to multiply hy f-, |-, -j-^, i,'-c.? A. Divide 
the multiplicand by the figure below the line, and multiply 
this quotient by the figure above the line ; or multiply first, 
and then divide. 

Exercises for the Slate, 

1. What will 2-f- yards of cloth cost at 28 cents a yard ? 
OPERATION. Or, 

28 7 ) 28 i 28 

—^ "^z^l of 128. J. 

66 5 7 ) 140 

20 — '1 — 

20~f of ^S. 20 

$,76 Ans, \ 

How do you multiply hy the 2, iji 2^ ?\ A. As usual ? 
How do 7J0U proceed next f A. I get^ ^ of 28, making 4 , 
then multiply the 4 by 5, making 20. 1 

What do you do with the 20 ? A. I ad 4 it tc^^^fjakinjf 76. 
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More Exercises for the Slate. 

2. At 30 cents a bushel, what will 19-iV bushels of oats cost ? 
M. $5,72. 

3. Tell me how many yards 50 rods are, or multiply 50 
by 5^. ^. 275. 

4. What will 22 -^y yards of cloth come to, at ^11 a yard ? 
(245) What will 22^t ? (246) What will 23y\ ? (260) 3tt •' 
(42) 31j^ ? (351) 99tt ? (1095) J2. 2239. 5. What will 2f 
yards come to at $12 a yard ? (33) What will 5^ ? (66) 6f ? 
(80) 8x^2-.? (105) 10|? (122) lo|? (186) 25| ? (306) 
^. $898. 

6. If a man's salary be $1200 a year, what will 2^V years 
come to ? (2420) What will S^V ? (3630) S^^cfV ? (6040) 
Bf-M? (10710) 12|-#-§-? (15598) ^. $38398. 

When the price is an Aliquot part of a dollar, or, 
Practice. 

H XXVIII. 1. At 50 cents a bushel, what will 2 bushels 
of apples cost ? What will 4 bushels ? How much is ^ of 4 ? 
How much is ^ of 8 ? What will 8 bushels cost, then .'' How 
much is ^ of 12 ? How much will 12 bushels cost, then .'' 
How much is ^ of 40 .'* What will 40 bushels cost, then? 
How much is ^ of 100 ? What will 100 bushels cost, then ? 

2. At 25 cents a peck, what will 2 pecks of salt cost .'* Will 
4 pecks cost .'' Will 8 pecks cost ? How much is ^ of 8 ? 
How much is ^ of 16 ? Will 16 pecks cost, then ? How 
much is ^ of 20 ? Will 20 pecks cost, then ? How much is ^ 
of 400 ? Will 400 pecks cost, then ? 

3. What will 2 oranges cost, at 12^ cents apiece .'* Will 4 
oranges ? Will 8 oranges ? Will 16 oranges .'* How much is J of 
16 ? How much is ^ of 24 ? What will 24 oranges cost, then ? 
How much is J of 80 ? Will 80 oranges cost, then ? 

4. At 6^ cents a pint, what Will 2 pints of ale cost ? What 
will 4 pints cost ? 8 pints ? 16 pints ? How much is -^ of 
16 ? How much is yV ^^ 32 ? Will 32 pints cost, then ? 

Q. What part of a dollar is 50 cents ? A. ^ Why f A. 
Because 2 times 50 are 100 c. = $1. 

Q. What fart of a dollar is 25 cents? A. \. Why 7 A. 
Beciause 4 times ^ c. are 100 c. = $1. 

Q. What are these erven parts called ? A. Aliquot Parts. 

ed by Google 
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Q. When, then, one number is contained in another exactly 
2, 3, 4f &>€. times, what is it called ? A, An Aliquot Part . 

Q. What is the metliod of finding the cost of articlesj by 
taking aliquot parts, usually called ? A. Practice. 

Repeal the Table of the aliquot parts of a dollar. 

Cts. Cta. Cts. $ 

60 = ^ of a dollar, because 2X50 =100=1. 
33^1= J of a dollar, because 3x33^=100=1. 
25 = :J- of a dollar, because 4X25 =100=1. 
20 = -J- of a dollar, because 5x20 =100=1. 
16f= I of a dollar, because 6X 16f=100=l. 
12 J= -J of a dollar, because 8 X 12^=100=1. 
10 =^^ of a dollar, because 10X10 =100=1. 

6^=-jV of a dollar, because 16X 6^=100=1. 

5 =2^ of a dollar, because 20 X 5 =100=1. 

RUL.E. 

I. From the ilhistratioiis now given, what appears to be a, 
concise rule for calculating the cost of articles, ichen the price 
is an aliquot part of a dollar ? A. Divide the number oi al- 
iens, yards, &c. by the number of aUquot parts which it takes 
of the price to make a dollar- 
XL What will the quotient be ? A. The answer, in dollars. 
Q. For example, what would you divide by when the price is 
50 cents? 33^ cents? 25 cents? 20 cents? lOf cents? 
12^ cents? 10 cents? Q^ cents? 5 cents? 

Exercises for the Slate. 
1. What vnW 3C0010 yards of cloth cost, at 12^ cents a yurd ? 
OPERATION. 

8 ) 360010,00 



$45001,25,^715. 



How do you m^ the divisor, 
A, 12^ cents = ^ ^a dollar. 



How do you oh^n the 25 cents in 
the answer .'' A!h annex 2 cipher* 
for cents, ajid continue dividing. 

2. What cost 2640 bushels of rye, at 50 cents a bushel ? A. 
$1320. 

3. At 25 cents a bushel, what will 4680 bushels of potatoes 
cost? (1170) Will 3600 bushels oost? (900) Will 4200 bushefe 
cofit^(1050) A. $3120. 

4. At 6^- cents, or -^ of n dollar, what will 5400 yards of' 
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tape cost? (400) Will 32000 yards ? (2000) Will J 28000 yards? 
(8000). Ji, ^10400. 

5. What will 2700 yards of ribbon cost at 12.\ cents a yard ? 
(33750) Will 5400 yards ? (675) Will 1080 ya'^rds ? (135) ^. 
$1147,50. J \ J 

6. What will 42124 oranges cost at 5 cents, or tjV of a dol- 
lar apiece ? A. $2106,20. 

7. What will be the cost of 1200 yards of cloth, at 50 cents a 
yard ? (600) At 33^ cents a yard .? (400) At 25 cents a yard ? 
(300) At 20 cents a yard ? (240) At 12^ cents a yard .? (150) 
At 6^ cents a yard ? (75) A. $1765. 

8. At 16^ cents a pint, what will 2700 pints of brandy cost ^ 
(450) At 10 cents a pint, what will 5400 pints cost ? (540) 
Jl. $990. F V ; 

9. What will 36002 bushels of salt cost, at $1,12^, or $1 | 
of a dollar, a bushel .^ At $2,25 a bushel ? 

OPERATIONS. 
8 ) $36002=cost at $1 a bushel. 4 ) 36002 
4500,25==cost at $,12^ a bush. 2 

$40502,25 Ans. . 72004=co8t at $2. 

9000,50=cost at 25c. 

Ans. $81004,50=cost at $2^ 

10. What will 3700 acres of land cost, at $12,25 ($12^) an 
acre .? (45325) What will 3700 acres, at $15,50 ($15^) an acre .? 
(57350) A. $1026,75. 

11. What will 27000 yards of broadcloth cost, at $3,50 ($3^) 
a yard.? (94500) At $2,33H$2^) a yard ? (63000) At $i;i24 
($1^) a yard.? (30375) At $4,06.i ($4yV) a yard r (10968750) 
At $1,05 ($l2V) a yard ? (28350) A. $325912,50-f . 



Questions^ involving the Principles of the foregoing 
Rules. 

^ 1. A man, bought a farm for thirty-six hundred dollars, and 
stock for the same to the amount of seven hundred and twenty 
dollars ; what did both cost ? and how much did one cost more 
than the other .? A. Both^ $4320 ; the farm, $2380 the most. 

2. What is the amount of the following numbers, viz., ten, 
thirty, one million, twenty-six thousand, one hundred and one .? 
A. 1026141. 

3. If the minuend be 26002, and the subtrahend 101, what is 
the remainder .? (25901) If the subtrahend be 601, and the re- 
mainder 5025, what is the minuend ? (5626)^. 31527. 
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4. If the multiplioand be 4200, and th^ multiplier 48, what 
is the product ? (203600) If the product be 201COO, and the mul- 
tiplicand 4200, what is the multiplier ? (48) A. 201648. 

6, If the divisor be 25, and the dividend 5025, what is the 
quotient.? (201) If the quotient be 201, and the divisor 25, 
what is the dividend? (5025) If the quotient be 201, and the 
dividend 5025, what is the divisor ? (25) A. 5251. 

6. If the sum of two numbers be 1800, and the greater 1000, 
what 13 the less ? (800) If the less be 120, and the sum 1320, 
what is the greater ? (1200) A. 2000. 

7. 2700342 4-72-f3-hl = ^7W. 2700418. 

8. 367895437 — 72591=^715. 36782284C. 

9. 25432 X 67345 = Ans, 171 2718040. 

10. 360042 -^ 8542 = Ans. 42if|-f . 

11. ^^^^^^^^^^Jlns.<^m^(^i-^^^. 

12. Bought 18 barrels of potatoes, each containing 3 bushels, 
at 25 cents a bushel ; what did the whole cost .? Atis. ^13,50. 

13. A farmer sold 30 bushels of rye, at 87 cents a bushel; 
30 bushels of corn, at 53 cents a bushel ; 8 bushels of white 
beans, at $1,25 a bushel ; two yoke of oxen, at $62 a yoke ; 10 
calves, at $4 apiece ; and 15 barrels of cider, at $2,37^ a barrel; 
what was the amount of the whole ? A. $251,625. 

14. A merchant, failing in trade, has on hand goods to the 
amount of $4800, and his borrowed money is $2400 : the re- 
mainder, after paying his borrowed money, is to be equally 
divided among 121 creditors: how much will each receive .'*« 

A. $19iM. 

15. A grocer bought 4 loads of wood, at $2,25 a load (9) ; 
8 bushels of rye, at $,50 a bushel (4) ; 30 pounds of butter, at 
12^ cents a pound (375) j 340 pounds of cheese, at 6^ cents a 
pound (2125) ; for which he paid 5 barrels of flour, at $6,25 a 
barrel (3125) ; 35 pounds of sugar, at 8^ cents a pound (2^75) ; 3 
gallons of molasses, at 25 cents a gallon (75) ; 15 bushels of salt, 
at $l,12i a bushel (16375) ; what is the balance between th\» 
articles bought and sold .? A. ^13,85. . 

16. What will be the price ot 4 bales of goods, each bale con- 
taining 60 pieces, and each piece 49 yards, at 37A cents a yard ^ 
A. $4410. ^ 

17. How many oranges, at 2 cents apiece, can be bought for 
4 cents .? For $2, or 200 cents ? A. 102. For $8600 ? For.. 
$10000.? A. 930000. 

18. How many yards of cloth, at $2 a yard, may be bought for 
4 barrels of cider, at $3 a barrel.? For 8 barrels .? ^.18, For 
28 barrels .? For 50 barrels .? A. 117. 

19. How many gallons of molasses, at 23 cents a gallon, may 
be had for 60 bushels of oats, at 46 cents a bushel } At 69 cents, 
a bushel ? A. 300 gallons. edbyGoOglc 
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FARMERS^ BILLS. 

Mr, George Stimpson 

To Rufus PayweU^ Dr. 

June 5. To 8 barrels Cider, at $2,12^ a barrel, $17,00 

" 8. To 6 bushels Corn, '* ,58 a bushel, 3,48 

^20,48 
July 16, 1823. Received payment, 

Rufus PayweU, 

Mr, Ckauncey Ackley 

To Charles Thomas^ Dr* 

1828. ' 

June 8. To 20 Merino Sheep, at $6 a head, 

" 18. To 25 Calves, *' 2,12i " " 

July 1. To 200 pounds Cheese, *< ,06| " pound, 

" 12. To 18 " Veal, " ,08| " " 

Oct. 15. To 18 'f Clover-Seed, " ,03| '' *' 

'' 18. To 36 bushels Oats, " ,S7| " bushel, 

*' ^. To 17 " Cprn, " ,75 ' 



.fJ210,ei,5 

Nov. 15, 1828. Received payment, 

Charles Thomas* 



MERCHAI^T'S BILL. 

Boston, December 18, 18*^. 
Mr, Peter Careful 

Bought of Stephen Notrust 

3800 yards Calico, at $,17| a yard, 
360 bales Cotton Cloth, each bale 60 

pieces, each piece 24 yds. " ,19| " " 

40 pieces blue Broadcloth, each 37 

' ^ yards, « 4,62i " « 

400 yards Carpeting, " 1,18 " " 

?»0 pieces Nankin, each 42 yards, " ,39 " " 



Received payment, 

Fo ^- 



$113651,50 



or Stephen Notrust, 

John Stmp$om. 
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ZUESBtrCTZOIf. 

H 2:2:iX. WINE MEASURE. 

Repeat the 

TABLE. 
4 Gills (gi.) . . make . 1 Pint, . . marked . pt, 

2 Pints 1 Quart, qt, 

4 Quarts 1 Gallon, gal 

31J Gallons 1 Barrel, bl 

42 Gallons 1 Tierce, tier. 

63 Gallons* 1 Hogshead, .... hhd, 

2 Hogsheads 1 Pipe, 

2 Pipes 1 Tun, 

1. At 2 cents a gill, what will 1 pint of molasses cost ? What 
will 2 pints ? 4 pints ? 5 pints ? 6 pints ? 8 pints ? 10 pints ? 
12 pints ? 20 pints ? 50 pints ? 100 pints ? 

2. At 24 cts. a gallon, what will 1 qt. of ale cost.? What will 
2 qts. ? ^ a gallon ? How much will 48 cts. buy ? Will 60 cts. ? 
Will 72 cts. ? Will 120 cts. ? Will 150 cts. ? Will 180 cts.? 

3. When rhm is a dollar a gallon, what is a barrel worth ? 
What is a hogshead worth ? What is 15^ of a hogshead worth ? 
(A hogshead is divided into 63 parts, or gallons ', therefore 1 gal- 
lon is ^.) What is /^? ii? U? 

4. At a dollar a gallon, how many quarts will 50 cents buy ? 
Will $2 ? Will $2,25 ? Will S3 ? Will $3,50 ? Will $4 ? Will 
$6 ? Will $10 .? Will <fe20 .? W'^ill $30 ? 

5. At $100 a hogshead, what will 2 pipes of wine cost ? 
What will 3 pipes ? ^4 pipes ? 6 pipes .? 1 tun ? 3 tuns ? 4 tuns ? 

6. How many gills in 4 pints ? In 2 quarts ? In 3 qts. .? hi 4 
qts. ? In 6 qts. .? In 12 qts. ? In 20 qts. ? 

Q. From what you have now been doing, for what purposes 
would you infer that this measure is used ? A. To measure 
wine, spirits, vinegar, oil, cider, honey, mead, i&sc. 

Q. What are the denominations of this measure ? A. Gills, 
pints, quarts, gallons, barrels, tierces, hogsheads, pipes and 
tuns. 

JVptc— The wine gallon contains 231 solid inches, and ia in the same pn>- 
portion to the ale gallon of 282 solid inches as the pound Troy ia to the pound 
avoirdupois. 

* Hogsheads containing liquors molasses, Ace. are of various cftp*oitie*, 
generally exceedijig 100 gallons. 
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Exercises for tJie Slate. 

1. In 4 pints how many gills ? In 20 pints how many gills ? 
£. 96 gills. 

2. How many pints in 16 gills ? In 80 gills ? A, 24 pints. 

3. How many pints in 2 quarts ? In 480 quarts ? j3. 964 
pints. 

4. How many quarts in 4 pints ? In 960 pts ? w5. 482 qts. 

5. In 2 hogsheads how many gallons ? In 4137 hhds. ? £. 260757 
gallons. 

ALE OR BEER MEASURlJ. 

Repeat the 

TABLE. 

2 Pints .... make . 1 Quart, . marked . qt 

4 Quarts 1 Gallon, ....... gal. 

36 Gallons 1 Barrel, bar. 

54 Gallons . 1 Hogshead, .... hhd. 

1. How many pints in 2 quarts ? In 6 qts. ? In 10 qts. ? In 
20 qts. ? In 200 qts. ? In 600 qts. .? 

2. How many quarts in 8 pints ? In 10 pints .'' In 12 pints ? 
In 20 pints.? 

3. What will 1 gallon of beer cost at 2 cents a quart ? What 
will 2 gallons ? What will 4 gallons ? Will 5 gallons ? 

Q. From these examples^ what would you infer is the use of 
this measure f A, To measure ale, beer, and milk. 

Q. What ar$ihe denominations of this measure f A. Pints, 
quarts, gallons, barrels and hogsheads. 
JVote. — A gallon, beer measure, contains 282 cubic inches. 

Exercises for the Slate, 

6. How many pints in 2 quarts? In. 3600 qts..? J. 7204 
pints. f 

> 7. How many quarts m 4 pints .? In 7200 pts.? j^. 3602 quarts. 

6. How m^y gallons in 2 barrels ? In 620 bar.? 4, 22398 
gallons. 
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CLOTH MEASURE. 
Repeal the 

TABI.E. 

2^ Inches (in.) make . . L Nail, . . marked . . na. 

4 Nails 1 Quarter of a yd. . . . qr. 

4 Quarters 1 Yard, yd. 

3 Quarters 1 Ell Flemish, . . . E. FI. 

6 Quarters 1 Ell English, . . . E. E. 

6 Quarters 1 Ell French, . . . E. Fr. 

1. How many nails in 2 qrs. ? In 4 qre. ? In 8 ? In 10 ? In 11 ? 
In 12 ? In 15 ? 

2. How many quarters in 1 yard ? In ^ a yard ? In 1^ yds, ? 
In 2 yds. ? In $ yds. ? In 7 yds. ? In 9 yds. ? In 12 yds. ? In 20 
yds. ? In 30 yds. ? 

3. At 2 cents a. quarter, what will 1 yd. of cloth cost .^ ^ a 
yd. .? li yds. ? 2 yds. .? 5 yds. ? 7 yds. .? 9 yds. ? 12 yds. ? 
100 yds..? 

4. How many quarters in 2 ells Flemish .? 3 .? 5 .? 7 .? 9 .^ 11 .^ 
12.M5.?20.? 

5. How many quarters in 3 ells English ? 5? 6 ? &f 10 .? 
11 ? 20 .? 

6. How many quarters in 5 ells French ? 7 .? 9 ? 11 ? 12 ? 
15 ? 20 .? 

7. If ^ of a yard of cloth cost 10 cts., what cost f .? %? ^ ? 
f.?|-? f.? 1^.? If.? li-^ 1|? If? 2.? 3.? 6.? 8.? 10.? 

8. If :i of a yard of tape cost 5 cents, what will 1 yd. cost .? 
What will 2 ells Flemish ? 3 ells English ? 4 ells French .? 

Q. From lohat you have noio been doing, for what purposes 
would you infer tJiat this measure is used ? A. To measure 
all kinds of cloth. 

Q. JVliiLt are the denominations of this measure f A, Inchei, 
nails, quarters, yards, and ells. 

Exercises for the Slate, 

9. How many quarters in 2 yards ? In 26672 yds. ? 

A. 107496 qrs. 

10. How many yards in 8 quarters .? In 107488 qrs. ? 

A. 26874 yds. 
XI. How many nails ia 3 quarters ? In 42000 qrs ? 

A. 168013 n^ 
1^, How many quarters in Id nails ? In ItfiOOO na. ? 
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DRY MEASURE. 
Repeat the 

TABLE. 

2 Pftits (pt) make ... 1 Quart, . . marked . qt. 

8 Quarts 1 Peck, pk. 

4 Pecks 1 Bushel, bu. 

Q. How many bushels m^ke a cluddron ? A. 36. 

1. How many pints in 4 qts. .? In 6? 7? 9? 10.? 50.? 100? 
200.? 

2. How many quarts in 2 pecks .? In 3 .? 4 .? 5 .? C .? 7-8 .? 
10.? 12.? 

3. If you give 5 cents for 1 quart of flax-seed, wliat will 2 
pecks cost .? 3 pecks .? What will ^ of a peck .? f, .? f .? | .? ^ ? 
f ?- I" ? f .? How much will 10 cents buy ? 15 cts. .? 20 cts. .? 
25 cts. .? 30 cts. ? 40 cts. .? 

4. How many pecks in 3 bushels ,? In 4 .? In 6 .? In 10 .? In 
12.? In 15.? In20.? In 30.? In 40 .? In 50 .? In 60 .? In 70 .? In 
80 .? In 90 .? In 100 .? 

5. At 10 cts. a peck, what will a bushel of salt cost .? What 
%villiofiLbu..? lofabu..? 2bu..? 3bu..? 4 bu. ? 6bu.? 10 bu. ? 

6. At* 40 cts. a bushel, how much rye can you buy for 20 
cts. .? For 30 cts. .? For 60 cts .? For 70 cts .? For 80 cts. .? For 
100 cts .? For 120 cts. .? For 160 cts. ? For 360 cts. .? 

Q. From lohat you have now been doing, for what purposes 
would you infer that this measure is used f A. To measure 
corn, seeds, roots, fruits, salt, oysters, coals, &c. 

Q. What are the denominations of this measure ? A. Pints, 
quarts, pecks, bushels, and chaldrons. 

Exercises for the Slate, 

13. How many pints in 3 quarts .? In 321 qts. ? A. 648 pts. 

14. How many quarts in 6 pints .? In 1284 pts. .? A. 645 nts. 

15. How many pecks in 2 bushels .? In 32 bu. ? A. 136 pks. 

TROY WEIGHT. 

Repeat the 

TABLE. 

24 Grains (gr.) make . 1 Penny weight, marked prwt. 

20 Pennyweights ... 1 Ounce, . oz. 

12 Ounces . 1 Pound, Ih. 
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t. How many grains are there in two penny weiffhts ? 

2. What are 2 pennyweights of gold worth, if 1 grain is 
worth 2 cents ? 

3. How many pennyweights in 5 ounces ? In 10 ? In 12 ? 

4. You carry 2 ounces of old gold to a goldsmith, and he 
agrees to give you 10 cts. a pennyweight for it ; how much 
will the 2 ounces come to ? Will 3 oz. ? Will 4 oz. ? Will 5 oz. ? 

5. How many ounces in 2 pounds ? In 3 pounds ? In 4 pounds? 
In 5 pounds ? In 6 pounds ? In 7 pounds ? In 10 pounds ? In 12 
pounds ? 

6. What will a silver cup come to, that weighs two pounds, 
if you get 1 dollar an ounce for it ? If you get 2 dols. ? 3 dols. ? 
4 dols. ? 5 dols. ? 

Q. How is the fineness of gold expressed? A. In carats. 

Q. How Trmny carats make an ounce ? A. 22. 

Q. How many parts is an ounce of silver divided into? A. 20. 

Q. What are the parts called? A. Pennyweights. 

Q, How many carats fine is such gold as will abide the fire 
without loss accounted ? A. 24. 

Q, How many ounces are there in a pound of silver ^ that 
loses nothing in trial ? A. 12, 

Q. What is that base metal, which is sometimes mixed with 
gold or silver, called ? A. Alloy. 

Q. From what you huve now been doing, for what purposes 
would you infer that this weight is used ? A. To weign jewels, 
gold, silver, coin, bread and Bquors.* 

Q. Wiat are the denominations of this weight ? A. Grain^; 
pennyweights, ounces, and pounds. 

Exercises for the Slate, 

16. In 2 pounds how many ounces ? In 4200 pounds } 

^. 50424 oz 
1^. In 24 ounces how many pounds ? In 120000 ounces ? 

A. 10002 lbs. 
18. How many grains in 4 pounds ? In 3600 pounds .'' 

A. 20759040 gr. 

* A pound avoirdupois is heavier than a pound Troy, but an ounce Troy is 
heavier than an ounoo avoirdupois. 
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AVOIRDUPOIS WEIGHT. 

Repeat the 

TABLE. 

16 Drams (dr.) make 1 Ounce, . . marked . . oz. 

16 Ounces 1 Pound,* lb. 

^8 Paunds 1 Quarter of a Hundred ) 

Weight, I '^''' 

4 Quarters 1 Hundred Weight, . . cwt. 

20 Hundred Weight . 1 Ton, T. 

1. How many ounces in 2 pounds ? In 3 ? In 4 ? In 5 ? 

2. At 2 cts. an ounce, what will 2 lbs. of tea cost ? Will 3 
lbs. ? Will 4 lbs. ? Will 5 lbs. ? 

3. How many pounds in 2 qrs. ? In 3 qrs. ? In 4 qrs. ? 

4. What wdll 2 quarters of raisins come to, at 10 cts. a poimd > 
What will 3 qrs. ? What will 4 qrs. ? 

5. If you give 2 dollars for 1 qr, of flour, what must you pay 
_foT 14 lbs. ? For 7 lbs. ? For 3^ lbs ? 

6. How many quarters in 2 cwt. ? In 4 cwt. ? In 5 cwt. ? In 
6 cwt. ? In 8 cwt. ? In 12 cwt. .? In 15 cwt. .? In 20 cwt. ? In 
30 cwt..? 

7. At $1 a quarter, what will 2 cwt. of sugar cost ? Will 4 
cwt. ? Will 5 .? Will 6 ? Will 8 ? Will 10 ? Will 15 ? Will 20 ? 
Will 30 ? 

8. How many hundred weight in 2 tons ? How many in 3 
tons ? In 4 tons ? In 5 tons ? In 6 tons ? In 8 tons ? In 10 tons ? 

9. You buy 2 tons of hay, and pay 1 dollar a cwt. for it ; what 
will it come to ?' Wtat will 3 tons ? What will 4 tons? What 
will 5 tons ? What will 6 tons ? What will 8 tons ? What will 
10 tons 7 What will ^ a ton ? What will i of a ton ? What will 
^(j ? (A ton is divided into 20 cwt. or 20 parts ; therefore jV 
is 1 cwt.) What will ^? sV ? ^iJ ? M ? U ? 

10. What will ^V of a quarter of coffee come to, at 11 cts. a 
pound.? What will ^> ■^^? J^? /^ ? ^^ ? What will 3 
pounds.? 5.? 7? 9.? 10.? 

Q. From lohM you have now been doing, for what purposes 
would you infer that this loeight is used ? A. To weigh all 
coarse goods, that are subject to waste, such as hay, flour, &c. 
and all metals, except gold and silver. 

Q. }Vhat are the denominations of this weight ? A. Drams, 
ounces, pounds, quarters, hundreds and tons. 



* Th» pound avoirdupois is equal to 14 oz. 11 pwt. 15 l-a^aina 7 
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Exercises for the Slate, 

19. How many hundred weight in 2 tons ? In 2832 tons ? 
A. 56680 cwt. 

20. How many ounces in 2 pounds? In 104000 pounds.-* 
A. 1664032 oz. 

21 . In 8 quarters how many hundred weight ^ In 240 qrs. ? 
A. 62 cwt. 

22. In 1 hundred weight how many quarters ? A. 4 qrs. In 
4 qrs. how many pounds .? A. 112. 

JN'ote. — By tlie last example it appears, that 112 pounds make 1 hundred 
weiffht ; bat in our populous towns, especially sea-ports, traders buy and sell 
by the 100 pounds. 

APOTHECARIES' WEIGHT. 

Repeat the 

TABIiE. 

20 Grains (gr.) make . . 1 Scruple, . marked . 9. 

3 Scruples 1 Dram, ........ 3 . 

8 Drams 1 Ounce, g . 

12 Ounces 1 Pound, fe. 

^. What is the use of this weight ? A, By it apothecaries 
compound their medicines. 

Q. Do they buy and sell by this weight ? A. They buy and 
sell by avoirdupois weight. 

Q. What are the denominations of this weight ? A. Grains, 
scruples, drams, ounces, and pounds. 

Exercises for the Slate, 

23. How many drams in 2 ounces ? In 4360 ounces ? A, 34896 
drams. 

24. How many ounces in 16 drams ? In 0464 drama ? A. 810 
ounces. ^; 
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LONG MEASURE. 
Repeat the 

TABLE. 

3 Barley Coras (bx.)make 1 Inch, . . marked . in. 

12 Inches 1 Foot, ft. 

3 Feet 1 Yard, yd. 

6i Yards 1 Rod, Pole or Perch, rd. 

40 Rods 1 Furlong, fur. 

8 Furlongs 1 Mile, m. 

3 Miles 1 League, lea. 

69^ Statute Miles .... 1 Degree on the earth, ^ 
360 Degrees the circumference of the earth. 

1. If a man travel one furlong in 5 minutes, how far can he 
go in 10 minutes ? In 15 ? In 20 ? In 30 ? 

2. How many barley corns in 2 inches ? In 3 ? In 4 ? In 5 ? 
In 6 ? In 7 ? In 8 ? In 9 ? In 20 ? 

3. How many inches are 6 barley corns ? Are 12? Are 15 ? 
Are 18 ? Are 21 ? Are 24 ? Are 27 ? Are 60 ? 

4. How many inches in 3 feet ? In 5 feet ? In 12 feet ? 

5. How many rods is one furlonq; ? Are 2 ? Are 4 ? Are 6 .'' 

6. How many furlongs in 80 rods ? In 1 60 ? In 240 ? 

7. How many furlongs are there in 2 miles ? In 3 ? In 4 ? In 
6 ? In 7 ? In 8 ? In 9 ? 

8. How many miles in 16 furlongs? In 24? In 32? In 48? 
In 56? 

9. How much is ^ of a mile ? Is f ? Is -| ? Is f ? Is ^ ? Is ^.? 
Isf? 

10. If you travel a mile in 16 minutes, how much time will 
it teike to travel ^ of a mile ? How much | ? f ? |- ? f ? 1 fur- 
longs ? 4 furlongs ? 16 furlongs ? 

Q. What is the use of long measure ? A. To measure length 
only. 

Q. What is the tise of the league f Jl. Distances at aea are 
measured by it. 

Q. What are the denominations of this measure ? A. Barley 
corns, inches, £eei, yards, rods, furlongs, miles, leagues and 
degrees. 

Exercises for the Slate- 

25. How many furloncfs in 2 miles ? In 967B4 raUtf ? 
4- 214288 fhr. 
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26. How many furlongs in 80 rods? In 627360 rods? 
^. 15686 fur. 

27. In 2 rods how many yards ? In 11010 rods ? (To mul- 
tiply by 5h, 8|, &c., consult T[ XXVII.) Jl. 60566. 

28. In 11 yards how many rods ? A. 2 rods. In 66 yards 
how many rods ? We cannot easily divide 66 by 5^, but wo 
may multiply 66 by 2, making- 132 half yards, which we can 
divide by 11, the half yards in 5^ ; thus, 66x 2=132-r-ll=12 
rods, Arts. Hence, to divide by 5^, 30:f, «^c., we need only 
bring the divisor into halves, quarters, &/-€., also the dividend 
into the same, and the quotient will be the answer. 

29. In 132 yards how many rods .? In 4224 yards .? A. 792 
rods. 

30. How many barley corns in 2 inches ? In 278365 inches ? 
A 835101. 

LAND OR SaUARE MEASURE. 
Repeat the 

TABIiE. 

144 Square Inches . . . make ... 1 Square Foot. 

9 Square Feet 1 Square Yard. 

304- Square Yards, or > , ci -o j 

272i Square Fee^ \ ^ S'l""^ ^°^- 

40 Square Rods . . 1 Square Rood. 

4 Square Roods 1 Square Acre. 

640 Square Acres 1 Square Mile. 

1. How many square inches in 2 square feet ? 

2. How many square feet in 3 square yards .'' In 4 .? In 5 ? 
In6? In7.? In8.? In 9 ? In 10 .^ Inll.'' Inl2.? In 20 .? 
In 30 .? In 40 .? In 50 ? In 60 ? 

3. How many square yards in 36 square feet ^ In 45 > In 
54 .? In 63 ? In 72 ? In 81 .' In 90 ? In 180 .? In 270 ( 
In 360.? In 450.? In 540 ? 

4. How many square rods in 2 square roods .? In 3 I In 4 ? 
In 6? In 8.? 

5. How many square roods in 80 square rods ? In 120 .' In 
160.? In 240.? 

6. At a dollar a square rod, what will 2 square roods come 
to ? What will 3 .? 4 .? How many rods can you buy for 120 
dollars .? For 160 dollars ? For 240 dollars .? For 320 dollars ? 
For 400 dollars .? For 40 dollars ? For 20 dollars .? For 10 
dollars .? What would :iV of a rood come to ? :^ .? ^fe ? f^ ? 
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78 ARITHMETIC. 

Q. What is the use of this measure f A. To measure length 
and breadth only. 

Q. IVliat are the denominations of this measure ? A. Inches, 
feet, yards, rods, roods, acres, and miles. 

Exercises for the Slate, 

31. In 2 square roods how many square rods ? In 450 square 
roods ? A. 18080 rods. 

32. How many square acres in 2 square miles "? In 2342 
square miles ? A. 1500160 sq. a. 

33. How many square yards in 4 square rods ? In 193600 
square rods .^ ^.5856521. 



SOLID OR CUBIC MEASURE. 

Repeat the 

TABLE. 

1728 Solid Inches . . make ... 1 Solid Foot. 
40 Feet of Koiind Timber, or > , rp^„ ^^ t ^„ j 

50 Feet of Hewn Timber, \ ' '^ T°"' ^^ ^<"'<^' 

Also^ 
27 Solid Feet .... make .... 1 Solid Yard. 
128 Solid Feet or 8 feet long, > ^ ^ ^^^^ ^^ ^^^^^ 
4 wide, and 4 nign, ) 

1. What will a parcel of wood come to, which is 8 feet long-, 
4 feet high, and 4 wide, at the rate of 6 dollars a cord ? 

2. If you pay 80 dollars for a ton of round timber, what will 
80 feet come to .? What will 120 feet come to ? 

Q. What is the use of this measure ? A. To measure length, 
breadth, and depth. 

Q. What are the denominations of this measure ? A. Inches, 
feet, yards, tons, and cords. 

Exercises for the Slate, 

34. In 2 cords of wood, how many solid feet ? In 28 cords ? 
A 3840 feet. 

35. How many solid inches in 2 soUd feet i* In 2800 solid 
feet.? wl 4841856 solid inches. 

36. How many solid feet in 345600 solid inches ? In 691900 
solid inches, ./3. 600 solid feet. 
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TIME. 



Repeat the 



TABLE. 

60 Seconds, (s.) . make . . 1 Minute, marked m. 

60 Minutes 1 Hour, h. 

24 Hours 1 Day, d. 

365^ Days 1 Year, yr. 

100 Years 1 Century, .... cen. 

Mso, 
7 Days .... make .... 1 Week, marked w. 

4 Weeks 1 Month, .... mo. 

13 Months, 1 Day, 6 Hours, 1 Julian Year. 

12 Calendar Months .... I Year, yr. 

1. If a man earn a dollar a day, how much will he earn in 2 
weeks ? In 5 weeks ? In 7 ? In 9 ? In 20 ? In 40 ? Imf of a 
week ? In ^ ? In f- ? In ^ ? How many weeks conld you hire 
him for $7 ? For 14 ? For 28 ? 

2. A boy is to have ^2 a week in a store ; how much must 
the merchant pay him for one month's time ? For 2 ? For 5 ? 
For 10 ? How long must he stay to come to 8 dollars ? To 32 ? 
To 40? To 80? 

3. If a man has ^12 a month, what will two months' work come 
to? What will 4? What will 5? What will 7 ? What will 9? 
What will I year ? 2 years ? yV of a. month ? y^j ? XS" • if •' 

4. How many seconds in 2 hours ? In 3 ? In 4 ? In 5 ? In 6 ? 

5. If a watch click once in one second of time, how many 
times will it click in 2 minutes ? In 3 ? In 4 ? In 5 ? In 6 ? 
How many times in ^V of an hour ? In -|-3" ? In ^ ? In -J-^- ? 

6. How many minutes are there in 1 hour ? In ^ an hour ? 
Ini? Inf? Inf^? In -^- ? Inl^-? In2? In 4 ? In 10 ? 

7. How many hours in 2 days ? In 3 ? In ^ ? In :J ? In ^ ? 

In^^?InM-^ 

8. How many davs in 2 weeks ? In 4 weeks ? In 6 ? In 8 ? 
In 12 ? In 20 ? In 3^0 ? 

9. How many weeks in 2 months ? In 3 ? In 4 ? In 5 ? In 6 ^ 
Jn7? In8? In9? In 10? In 20? In 50? In 100 ? 

10. How many months in 8 weeks ? In 12 ? In 20 ? In 40 ? 

11. How nxany calendar months in 2 years? In 4 ? In 7? 
Iijl^? 
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12. How many years are there in 24 calendar months f In 
48 ? In 84 ? In 144 ? 

13. If a man have 1 dollar for yV ^^ a year, what will j^ 
come to .? What will 1 year come to ? How long could you 
have him for 6 dollars ? For 12 ? For 24 ? For 36 ? For 60 > 
For 144 ? 

14. If work be a dollar a day, what would a year's wages 
come to ? What would -g-f-s- of a year ? What itIt ? What 
3-iT? What^%? What til? 

^. Hio2^ 77mw?/ dai/s are there in each month ? 
M. Thirty days hath September, 
April, June, and November ; 
February hath twenty-eight. 
And thirty-one the others rate. 

Q. How many days are there in January 9 Jn February T 
in March f In Jipril ? In May ? In June ? In July ? In Au-- 
gust 9 In September? In October? In November? In De-^ 
cember ? 

Q. How many days has February in Bissextile, or Leap 
Year? Jl. 29. 

Q. When the year of our Lord can he divided by 4 without d 
remainder, what is the year called ? A. Bissextile, or Leap 
Year. 

Q. What year was 1824 ? A. Bissextile. 

<l. Ji^y ? A. Because 1824 can be divided by 4 without a 
remainder ? 

Q,. When will the next Leap Year be 9 

Q. How many days are there in Bissextile or. Leap. Year ? 
^.366. ... 

Q. What are the denominations of this measure ? A. Seo^, 
onds, minutes, hours, days, years, centuries j also weeks and 
months. 

Exercises for the Slate, 

37. How many hours in 120 minutes.? In 960360 mmutes ? 
A. 16008 hours. 

38. How many days in 4 years.? (4X365|) In 44 years.? 
A, 17532 days. 

39. Reduce 2 weeks to days ; 318 weeks to days. A. 2240t 
days. 

CIRCULAR MOTION. 

Q. JVhat is meant ly Circular Motion? A. The motion of 
t)ie earth and other planets round the sun, 
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X 

^. What is it tisedfor ? A. For reckoning latitude and lon- 
gitude ? 

Repeat the 

TABI.E. 

60 Seconds, ('').. make . . 1 Minute, marked ^ 

60 Minutes \ , 1 Degree, . . . . o. 

30 Degrees 1 Sign, ...-•. S. 

12 Signs, or 360 Degrees, the whole Great Circle of 
the Zodiac. 

1. How many seconds are in 3 minutes ? In 6 ? In 10 ? 

2. How many minutes are in 2 degrees ? In 5 ? In 6 ? In 7 ? 
In 9 ? 

3. How many degrees in 2 signs ? In 3 ? In 4 ? In 6 ? 

4. How majiy degrees does the sun trav^el over in one day, 
or 24 hours ? .^. 360. 

Q. How many degrees does the sun pass over in one dmjj not 
reckoning the night, ichen the days and nights are of an equal 
length? A. 180. 

€1. How many degrees in one hour ? A. 15. 

Q. ^Vhy ? A, Because the sun travels over the circumfer- 
ence of the earth in 24 hours, he must travel over 15 degrees 
in one hour, for 15 times 24 are 3G0. 

5. How many degrees in 2 hours ? In 4 .? In 6 ? In 10 .? 
In 20.? 

6. What is the difference of time, then, between London, 
(through which the meridian runs, and from which longitude 
is generally computed,) and 15 degrees east of London .? 
A' One hour. 

Q. }Vhy f A. Because the sun travels 15 degrees in one 
hour. 

7. What is the difference of time between London and 30 
degrees west of London ? What 60 degrees .^ What 75 de- 
grees .? 

8. The difference in distance between Washington in the 
District of Columbia, and Missouriopolis in Missouri, is 15 de- 
grees ; what is the difference of time between those places ? 

Q. What are the denominatioTts of Circular Motion § A. Sets- 
ends^ minutes, degrees, signs, and circles. 

Exercises for the Slate, 
40. Howmanydegrees in 2sigJis? In360Ssigf^? J^. 108120 
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82 ^ ARITHMETIC. 

41. In 120 minutes how many degrees ? In 193000 minutes ? 
A. 3202 degrees. 

TABLES OF PARTICULARS. 

Q, How many single things make a dozen ? . . A, 12, 

Q. How many dozen a gross? -4. 12, 

Q, How mmiy dozen a great gross ? A, 144, 

Q. How many single things a score ? A, 20. 

Q. How many score a hundred ? A. 5, 

Q. How many sheets make a quire of paper ? A, 24. 

Q. How many quires make a ream ? A, 20. 

1. How many single things are in 2 dozen. ^ In 3.? In 5 ? 

2. What will 2 dozen of pearl buttons come to, at 2 cents 
apiece ? What will 3 dozen ? What 4 ? 

3. What will a great gross of buttons come to, at $1 a 
dozen .'' 

4. What will 2 quires of paper come to, if you give 1 cent 
for a sheet ? What will 3 quires .'' What will 4 quires ? 

5. If you give 20 cents for 1 quire of paper, how many cents 
must you pay for 1 ream ? For 2 reams ? 

Q, How many pounds in a barrel of pork ? A. 200.. 
Q, How many pounds in a barrel of beef 1 A 200. 

6. What will a barrel of pork come to, at 4 cents a pound ? 

7. What will 2 barrels of beef come to at 4 cents a pound ? 

BOOKS 

Q. When a sheet is folded into 2 leaves^ what is it 
called? A. Folio. 

Q. When folded into 4 leaves j what is it called 1 

A. Quarto, or 4to. 
Q, When folded into 8 leaves^ what is it called 1 

A. Octavo, or 8vo. 
Q. When folded into 12 leaves^ what is it called ? 

A. Duodecimo, or 12mo. 
Q. When folded into 18 leaves^ what is it called ? 

A. 18mo, 
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STERLING MONEY. 

Repeat the 

TABLE. 

4 Farthings, (qrs.) make . . 1 Penny, marked d. 

12 Pence . I Shilling, .... s. 

20 Shillings 1 Pound, ,...£, 

1. How many farthings are there in 2 pence ? In 3 .'' In 4 ? 
In 6 .? In 8 ? In 10 ? In 12 ? In 20? 

2. How many pence are there in 2 shillings ? In 3 .'* In 5 ? 
In 7 .? 

3. How many shilHngs are there in 2 pounds ? In 3 .'' In 6 ? 

4. If 1 pair of gloves is worth 8 pence, how many pence are 
2 pair worth ? 3 pair ? 4 pair ? 5 pair ? 6 pair ? 10 pair ? 

5. When a bushel of wheat cost 10 shillings, what will 2 
bushels cost ? What will 4 ? What will 6 ? What will 9 ? What 
will 12 .? 

6. If 1 cart cost 1 pound, how many shilUngs will buy 2? 
How many 3 ? How many 4 ? How many 5 ? How many 9 <* 
How many 12 ? 

7. How many farthings will buy 2 inkstands, if they cost 
a penny apiece ? How many will buy 3 .'' How many will 
buy 4? 

JVote. — The characters used for English money are £. for Libra, the Latin 
for pounds : s. for Solidi, the Latin for shillings ; d. for Denarii, the Latin for 
pence j and qrs. for Qtvadrajites, the Latin for fartliings. 

A Pound Sterling is equal to $ 4,44|^ centSy Fe^, MoTiey, 
An English Quinea^ " 4,6 6 f cents ^ " " 

An English Shilling, " 22f cents, " " 

$ 1, Federal Money, is equal to 4 s. 6 d. Sterling, 

Q. How is \ farthing sometimes written? A, ^ d. 

Q. How are 2 farthings sometimes loritten? A. ^ d. 

Q. How are "i farthings sometimes written? A. | d. 



Exercises for the Slate, 
I 
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42. How many shillings in 3 pounds ? In 4200 poimde \ 
A. 84060 shilUngs. 



«4 ARITHMETIC. 

43. How many pence in 3 shillings ? In 2600 shillings ? 
A, 31236 pence. 

44. How many farthings in 4 pence .? In 2700 pence ? 
A. 10816 farthings. 

45. How many pence in 8 farthings .? In 6200 farthings ? 
A, 1552 peace . 



PRACTICAL. APPLICATION OF REDUCTION, 

Involvmg the Rule^ with Miscellaneoiis Examples, 

1 . At 20 cents a quart, what v/ill 2 gallons of rum cost ? 
What will 4 gallons ? What will 5 gallons ? 

2. At $60 a hogshead, what will 2 pipes of wine come to ' 
What will 4 ? What will 6 ? 

3. How many minutes in 2 hours ? In 4 ? In 6 ? 

4. How many weeks in 14 days ? In 21 ? In 49 ? 

Q. What are such questions as these in 9 A. Reduction. 

Q. Wkaty then, is the changing nuinbers from one denomina 
tion to another called? A. Reduction. 

Q. In 2 bushels of corn, how many pecks ? 

Q. Are 8 fecks of corn as much as 2 bushels? 

Q. Is the value altered, then ? 

Q. Do you multiply or divide, to find how many furlongs 
there are in 2 miles ? 

Q. When, then, the reduction is performed by multiplication ^ 
what is it called ? A. Reduction Descending. 

Q. Do you multiply or divide, to find how many gallons 
there are in 8 qiiarts 9 

Q. When, then, the reduction is performed by division, what 
is it called 9 A. Reduction Ascending. 

Q. From the preceding remarks, how many kinds of Reduc^ 
turn do there appear to be f and what are they ? 

A* Two ;— Reduction Ascending and Descending. 

RULE. 

Q. What do you mvJMply 2 furlongs by^ to bring them into 
rods f 

I. A» a general rulcy then, what do you multiply furlongs 
hy f A, Dj what makes a mrlong. 
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II. What do you mvlti'ply days, bushels, <^c. by ? A. Bushels 
by what makes a bushel, days by what makes a day, &c. 

Q. What do you divide by to bring 8 gills into pints? 

III. As a general rule, tktn, what raust you divide gills, 
minuteS) quarters, ^"C. by f A. Gills by gills, minutes by min- 
utes, quarters by quarters, &c. 

Q. Why do you divide thus ? A. Because 4 gills are equal 
to 1 pint, 60 minutes to 1 hour, &c. 



Q. What do you multiply pounds (money) by? A. Shillings. 

Q, What do you multiply shillings by? A. Pence. 

Q. Ifliat do you multiply days by ? A. Hours. i^ 

Q. What do you multiply by, to bring 25 pounds into f^ 
things? A. By 20, 12, and 4. y 

Q. How do you bring 40 cwt. into tons ? 1 cwi. into dr 
1 ton into drams ? Drams into tons? Drams into £wt.' 
into grains ? Grains into pounds ? Ells Flemy^ 
J^ails into ells Flemish ? Quarters into ells, -< 
English into quarters f 5 bushels into pint' 
bushels f 360 degrees into inches ? ]?' 
weeks into seconds ? Seconds into tceej' 
Seconds into years ? How do you tel* 
CO St J at 6 cents a gill ? / 



,46, At 6 cents a pound, what will 2 qrs. 8^^-. 



OPERATION, 
qrs, lbs. 
2 

28 



8 



56 lbs. 
Bibs. 

64 lbs. 
6 cts. 

$ 3,84 Ans. 



TJliy do you multiply the 2 qrs. Urp^ 
A. Because, since it takes 28 pounds to^?! 
I qr., there will of course be 28 times as mafc. 
pounds as quarters ; that is, 28 times the quar-"^ 
ters. 

-Jfliat do you do icith the 8 lbs. ? A. I add 
it to 56 lbs., making- CA lbs. 

Why do you multiply the 64 lbs. by 6 cents? 
A. Because every pound of sugar cost 6 
cents ; that is, 6 times the pounds. 
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Proof of the foregoing Example. 

47. How many quarters of sugar can you buy for 384 C0Bt% 
at 6 cents a pound ? 
OPERATION. 



6 ) 384 

28 ) 64 ( 2 qrs. 
56 



WTiy do you divide 384 
cents by 6 cents ? A. Be- 
cause, since there are 6 
times as many cents a^ 
pounds, as often as 6^. is 
contained in 384, so nxarty 
pounds there will be. 

Why do you divide 64 



8 lbs. Am. 2 qrs. 8 lbs. 

pounds hy 28 pounds ? A. Because everj' 28 pounds make 1 
'"'uarter. 

\[Vh(it^ then, appears to he the method of proof ? A. Reverse 
'"Operation ; that is, malvc the divisors in the operation the 
'-iliers in the proof, and the multipliers the divisors. 

'^'^'■More Exercises far the Slate. 

-Till, what v^ill 8 pints of rum cost ? A. $1,60. 
Vn 20 pints ? In 40 oints ? A. 240 gills, 
ti 80 gills ? In 120 ? A. 50 pints, 
^hds. of brandy at 3 dollars a gallon ;. 
V A. $045. 
"' ^26 gallonsjjn 945^,4.-^-17.- -- 
rTxilrz. of mofasses come to ? 



^^rfUs'are there in 3 hhds..^ In 100 ? A. 25956. 
.^'liogsheads are there in 756 qts, .'' In 252 qts. ? 

cold 1 tun of wine at 5 cents a gill ; what did I get for 
yA, $403,20. 
,'-'^57. How many gills in 10 tuns ? A. 80640. 

58. At 8 cents a pound, what will 3 cwt. 2 qrs. of raisins 
cost? A. $31,36. 

59. How many pounds in 15 cwt. 1 qr. A. 1708. 

60. At 8 pence a peck, how many pence will 3 bushels of 
fialt cost ? A. 96. 

61. How many pence are there in 20 shillings ? A. 240. 

62. How many pence in 5£ ? In 10 ? A, 3G00. 

63. How many pounds in 480 d. ? In 1440 d. ? A. 8. 

64. How many farthings in 4£ ? A. 3840. 

65. At 6 pence per lb., what will 2 qrs. of rice cost ? A. 3^ 
pence. 

66. How many qrs. of rice, at*6 pence per lb., may be bought 
for 336 pence ? A. 2 qrs. 
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67. At 5 oeiita a gill, what will 1 tun of wine cost ? 
A, $483,84. 

68. How many tuns of wine, at 6 cents a gill, maybe bought 
for |483,84. A. 1 tun. 

69. At 9 pence per quart, what will 16 gals. 2 qtfi. of mo- 
lasses co'me to in pence ? A. 594 pence. 

70. How many gallons of molasses, at 9 pence per quart, 
may be bought for 694 pence ? ^.10 gals. 2 qts. 

71. What is the value of a silver cup, weighing 10 oz. 5pwts. 
18 grs., at 5 mills per grain ? Ji. $24,09. 

72; At 5 mills per grain, what will be the weight of a silver 
cup that $24,69 will purchase ? Ji. 10 oz. 5 pwts. 18 grs, 

73. At 12 cents a pound, what cost 6 cwt. 2 qrs. 18 lbs. of 
sugar .? A. ,$76,08 cts. 

74. How many hundred weight of sugar, at 12 cents per lb., 
may be bought for Jj^76,08 < A. 5 cwt. 2 qrs. 18 lbs. 

75/'*- At 9 pence an hour, what will 2 yrs. 6 mo. 3 weeks, 6 da. 
12 h. labour come to in pence ? A. 187380. 

76. How many years' work, at 9 pence per hour, may be 
obtained for 187380 pence .'' A. 2 yrs. 6 mo. 3 weeks, 6 da. 
12 h. 

77. At 20 cents a nail, what is the price of 4 yds. of cloth .'* 
A. $12,80. 

78. At 320 cents a yard, what will 64 nails of cloth cost.'* 
A, $12,80i 

79. At 1£ 2 s. &S, d. per yard, what will 20 yds. of broadcloth 
cost in farthings ? A. 21640. 

80. At 6 cents a pint, what will 20 bu. pks. 3 qts. 1 pt. o? 
flax-seed cost ? A. $77/22. 

81. How many shillings, at 2 farthings a gill, will 5 T. 1 p. 
1 hhd. 2 gals. 2 qts.. 1 pt. 3 gills, cost ? A. 1935 s. 7 d. 2 qrs. 

82: At 2 shillings a quarter, how many dollars will 8 yds. 

1 qr. of broadcloth cost .^ A. 11. 

83. At 2 pence a gill, how many dollars will- buv 50 gals. 

2 qts. 1 pt. 2 gills of ale .? J. $45,055. 

84. In 3600 dollars, how many farthings .? A. 1036800. -h 

85. In 1036800 farthings, hovv many dollars ? A. 360G. 

86. In 25 guineas, of 2<:5 s. each, how many pence ? A. S400. 

87. In 8400 pence, how many gumeas .? A. 25. 

88. In 15 lbs. how many ounces, drams, scruples, and grains? 
A). 180 ounces, 1440 drams, 4320 scruples,, 86400 grains. 

89. In 86400 grains, how many scruples, drams, and ounces-? 
A. 4320 scruples, 1440 drams, 180 ounces. 

90. In 256 miles, 30 rods, how many rods .? A. 81950. 

91. In 81950 rods, how many miles .? A, 256 m. 30 rods* 

92. In 15 laa. 1 m. 6 fiir. 28 rods, 4 yds. how many barley 
coma? A. 8903304, 
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93. In 8903304 barley corns, how many leagues ? A. 15 Ie«i/ 

1 m. 6 fur. 28 rods, 4 yds. 

94. In 360 ells English, 4 qrs. 2 n. how many nails .=* A. 
1804 qrs. 7218 na. 

95. In 7218 na. how many ells English .? A, 360 E. E. 4 qra. 

2 na. 

9C. In 3000 E. Flemish, how many nails ? A. 36000. 

97. In 36000 nails, how many E. Flemish ? A. 3000. 

98. In 500 acres, how many roods .? A. 2000. 

99. In 2000 roods, how many acres ? A. 500. 

100. In 15 tons of hewn timber, how many solid inches ? 
A. 1296000. 

101. In 1296000 solid inches of hewn timber, how many 
tons.? A. 15. 

102. In 20 cords of wood, how many solid inches .? A. 
4423680. 

103. In 4423680 solid inches, how many cords of wood .^ 
^.20. . 

104. In 500 bushels, 3 pecks, 7 qts. 1 pt. how many pints .'* 
A. 32063. 

105. In 32063 pints, how many bushels .? A, 500 bu. 3 pks. 

7 qts. 1 pt. 

106. In 20 tuns of wine, how many gills .? A. 161280. 

107. In 161280 gills of wine, how many tuns .? A, 20. 

108. In 360 years, 300 days, 20 hours, 50 minutes, Mid 37 
seconds, how many seconds ? A. 11378955037./ 

109. In 11378955037 seconds, how many years .? A. 360 yrs- 
300 days, 20 hours, 50 minutes, and 37 seconds. 

110. In 8 signs of the Zodiac, how many seconds ? A. 
864000. 

111. In 20 purses, each containmg 21 guineas, how many 
shillings, pence, and farthings .? A. 11760 s. 141120 d. 56448a 
far. 

112. In 5 ingots of silver, each 5 lbs. 6 oz. 20 grs., how many 
grains.? A. 158500. 

113. In 239130 grains, how many ingots, each 6 lbs. 11 oz. 
15 grs..? A. 6. 

114. A lady sent a tankard to a silversmith, that weighed 
5 lbs. 3 oz. and ordered it to be made into spoons, each to weigh 
2 oz. 2 pwts. ; how many spoons did it make .? A. 30. 

115. A goldsmith, having 15 ingots of silver, each weighing 
2 lbs. 7 0Z..3 pwts. which he wishes to make into bowls of 2 lbs. 

8 oz., tankards of 1 lb. 10 oz., salts of 11 oz., and spoons of 1 oz. 
15 pwts., and of each an equal number, how many will there be 
of each sort .? 

Bring 2 lbs. 8 oz., 1 lb. 10 oz., 11 oz., andloz. IS pwts. j 
into pennyweights ; add them up for a divisor ; the<i> bring 
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6 lbs. 7 oz. Zpwts. into pennyweights, multiply by 15 for a divir 
dend, divide, and the quotient icili be the answer. A. 7. 

116. In 26880 lbs. of suffar, how many hhds,, each 12 cwt.? 
A. 20. 

117. How many barley corns will reach round the globe, it 
being 360 degrees ? A. 4755801600. 

118. In running 300 miles, how many times will a wheel 9 
feet 2 inches in circumference, turn round ? A. 172800. 

119. In 172800 turns of a wheel measuring 9 feet 2 inches, 
how many miles ? A. 300. 

120. How many times will a wheel, which is 15 {e^i 9 inches 
in circumference, turn round in going from Providence to Nor- 
wich, it being 45 miles ? A. 15085-}-. 

121. A farmer rents a plantation of 400 acres, of which no 
more than 200 are to be tilled ; how many poles are there in 
the remainder ? A. 32000. 

122. In a lunar month, of 27 days, 7 hours, 43 minutes, 5 
seconds, how many seconds ^ A. 2360585. 

123. How many seconds is it from the birth of our Saviour 
to Christmas, 1828, allowing the year to contain 365^ days, or 
365 days, rhours ? A. 57687292800. 

124. , Wnen a person is 21 years old, how many seconds old 
is he ? A. 662709600. 

125. It is supposed the wars of Bonaparte, in 20 years, caused 
the death of 2000000 of persons ; how many was this per hour, 
allowing the year to contain 365 days 6 hours .? A. HiV^^X^* 



C0M;P0UHD ADD£T£Oir. 

IF XXX. 1- William bought an arithmetic for 2 s. 6 d., and 
an inkstand for 6 d. ; how many shillings did both cost ? 

2. Harry purchased a vest ; the cloth and making cost 5 s., 
the buttons 9 d., and the thread 3 d. ; how much did the vest 
cost .'' 

3. William, Harry, and Thomas gathered some nuts ; and 
when they measured them, it was found that William had 2 
qts. and 1 pt., Harry 3 qts. 1 pt., and Thomas 2 qts. ; how ma- 
ny pecks did they gather in all .'' 

4. How many pecks are 3 qts. -4: 1 qt. -|- 4 qts. } 

5. How many yards are 2 qrs. -f-v3 (Jes^ -\- 3 qrs. ? 

6. How many gallons are 1 qt. -pilots, -jf- 1 <lt' ? 

7. How many pence are 1 qr. -f" ^ W^- "f- ^ V • ** 

8. How many shillings are Sd.-f-^d.-i"^"^*^ 
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9. How many pounds are 10 s. -f- 18 s. -|- 12 e. ? 

10. How many hours are 50 m. -j- 20 m, -{- 10 m. ? 

11. How many feet are 4 in. + 10 in. -f 11 in. ? 

12. How many minutes in 45 sec. -\- 15 sec. -f- 10 sec. .' 

13. How many pounds in 8 oz. -|- 12 oz. -}- 12 oz. ? 

14. How many bushels in 1 pk. -f- 3 pks. -{- 2 pks. ? 

15. Sold a Virgil, that cost me 12 e. 6 4., so as to gain 1 s. 6 d. 
how much did I get for it ? 



Q. What is this, which you have now been doing, called? 
.5. Compound Addition. 

Q. Why do you call it Compound ? why not Simple Addition ? 
Ji. Because there are more denominations than qne. 

Q. What do you mea,n by more dcnom.inations than one ? 
A. Shillings, pence, &c. in one sum , pecks, quarts, pints, &c. 
in another sum. 

Q. What, then, is the collecting numbers of different denomi- 
nations into one sum called ? Ji. Compound Addition. 

Operation by Slate illustrated, 

1. A man bought a cart for 6£ 12 s. 3 d., a load of hay for 3£ 
98. 7 d., and a cow for 4£ 4 s. 1 d. ; what did he pay for the 
whole ? 



Ho70 do you write the numbers down ? 
A. Pounds tinder pounds, shillings un- 
der sliillings, tfec. 

How do you get the 11 d. in the ayi- 
swer ? A. I iind, by adding up the 
column of p^ncc, that it makes 11 d., 
which I write under the column of 
pence. 

How do you get the 5 shillings? 
<A. Adding up the column of shillings, 1 find it makes 25 s. = 
1£ 5 s. (for 20 s. in 25, 1 time, and 5 over), writing the 5 s. under 
the column of shillings. 

WJiat is to be done icith the 1£ ? A. \ must, of course, add 
pounds to pounds, and, to do this, I join, or carry it to the next 
column, which is pounds. 

How do you get the 14£ ? A. Adding up the column of 
poundi makes 13 pounds, and 1£ (to carry) makes 14 £. 



OPERATION. 

20 12 

£. s. d. 

6 12 3 

3 9 7 

4 4 1 

Arts. £14 5 11 
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From these illustrations we derive the folloYving 

RULE. 

I. How do you place the numbers to he added? A. Poundf 
under pounds, shillings under shillings, drams under dram«, 
&c. 

II. At which hand do you begin to add ? A. At the right. 

III. How do you add wp the first column? A. As in Simpl* 
Addition. 

IV. What do you divide the amount by? A. By as many of 
this denomination as make one of the nezt higher, as in Re- 
duction. 

V. IVfiat do you do with the remainder ? A. .Write it tm- 
derneath. 

VI. WJiat do you carry to the next column f A. The quo* 
tient. 

VII. Hoio long do you proceed in this way P JL Till I com« 
to the last column. 

VIII. How do you proceed with this 9 A. Add It Up, adad 
set the whole amount down, aa in Simple Addition. 

Proof.— Q. TVJiat is the proof 9 A. The same as m SlBapk 
Addition. 

More Exercises far the Slate, 

2. Bought a cart for 2 £ 15 s., a plough for 18 a* ; how 
much did both cost ? A. S £ 13 s. 

3. Bought a coat for 5£ 6 s., a watch for 1£ 19 i. ; how 
much did they come to ? A. 7£ 5 s. 

4. A man bought one load of hay for 6£ 3 s. and another 
for 7£ 15 s. 6 d. ; how much did he give for both ? A. ld£ 
18 s, 6 d. 

5. Sold an ox for 10£ 15 e. 6 d., a cow for 6£ 19 6. 11 d., a 
horse for 12£ 6 s. 4 d. ; how much money did I receive ? 
A. 30£ 1 s. 9 d. 

6. Bought of a grocer 3 gals. 2 qts. of rum, 5 gals. 3 qts. of 
gin, and 4 gals. 1 qt. of molasses ; Jiow many gallons did I buy 
m all ? A. 13 gals. 2 qts. 

7. Sold 4 lilids. of molasses, the first of which contained 42 

fals. 2 qts. 1 pt., the second 65 gals. qt. 1 pt., the third 50 gals. 
qts., and the fourth 55 gals. 1 qt. 1 pt. ; how much waa sold in 
all ? A. 213 gals. 3 qts. 1 pt._ 

8. A grocer sold 4 nhds. of sugar, weighing as follovsrB ; the 
first 7 Gwt. 1 qr. 14 lbs., the second 5 cwt. 8 qrs. lOlbi., thft 
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third 9 cwt. 1 qr. 15 lbs., the fourth 7 cwt. 1 qr. 10 lbs. ) what 
did the whole weigh .? A. 29 cwt. 2 qrs. 21 lbs. 

9. A merchant bought 4 pieces of cloth, the first containing 
20 yds, 3 qrs. 1 na., the second 15 yds. 3 qrs. 1 na., the third 
26 yds., and the fourth 10 yds. 1 qr. 3 na. ; how many yards 
did he buy in all ^ A. 73 yds. qr. 1 na. 

10. A man bought 3 bu, 3 pks. of wheat at one time, 6 bu. at 
another time, 7 bu, 2 pks. 7 qts. at a third, and 4 bu. 1 pk. 
6 qts. at a fourth ; how many bushels did he buy in all ^ 
A. 21bu. 3pks. 5 qts. 

11. A man bought two loads of hay, one weighing 19 cwt. 
1 qr., and the other 18 cwt. 2 qrs. ; how much did both weigh } 
S. 37 cwt. 3 qrs. 

12. A man travelled in one day 27 miles, 3 fur., in another 
day 30 ra. 2 fur. 25 rods ; how far did he travel in all ? A. 57 m. 
5 fur. 25 rods. 

13. A merchant bought 3 bales of cotton ; the first contain- 
ed 4 cwt. 3 qrs. 18 lbs., the second 3 cwt. 1 qr. 5 lbs., and the 
third 5 cwt. qr. 24 lbs. ; what was the weight of the whole } 
A. 13 cwt. 1 qr. 19 lbs. 

14. A man has 3 farms ; the first containing 150 acres, 2 
roods, 25 rods ; the second, 200 acres, 1 rood, 15 rods j and the 
third, 300 acres, 1 rood, 10 rods : how many acres has he in all .' 
A. 451 acres, 1 rood, 10 rods. 

15. William resided in Providence, his native place, till he 
was 15 yrs. 6 m. 4 days old ; he then went to Boston, where ho 
resided 7 yrs. 2 m. 2 da. ; from Boston he emigrated to Salem, 
where he remained 4 yrs. 3 da. ; from Salem he went to Ports- 
mouth, and resided there two years precisely : now, how 
much time did he spend* in these places in all ^ A, 28 yrs. 8 m, 

I w. 2 d. 

16. A man brings to market 3 loads of wood ; the first con- 
taining 1 cord, 64 feet, 864 in. ; the second, 2 cords, 63 ft. 64 in. ; 
and the third, 1 cord, 60 ft. 931 in. ; how much did he bring in 
^11 .? A. 5 cords, 60 ft. 131 inches. 

17. A goldsmith bought 4 ingots of silver, the first of which 
weighed 8 lbs. 2 oz. 12 pwts., the second 5 lbs. 4 oz. 5 pwts., the 
third 6 lbs. 10 oz. 11 pwts., and the fourth 6 lbs. 11 oz. 15 pwts. ; 
what was the weight of the whole .? A. 27 lbs. 5 oz. 3 pwts. 

18. James is 10 yrs. 2 mo. 3 wks. 4 da. old, Thomas is 

II yrs. 11 mo. 5 da. old, Rufus is 9 yrs. 10 mo. old, Harry is 
J4 yrs. old ; what is the sum of all their ages ? A. 46 yrs. 2 da. 

By multiplying- the answers to the folloioing sums by 2, the 
true answers may he ohtained. 

Note. — It will be well for the learner, not only in this, but in 
all rules, to prove his results, when practicable. 

^9. Add together ]7£ 13 s, 11 d. 1 qr., 12^ 10 s. 2 d. 2 qrs., 
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10£ 17 8. 3d. lqr.,7£7s.6d.2qrs.,2£28. 3d.3qrfi.l8£17i. 
10 d. 2 qre. A. 35£ 4 s. 6 d. 3 qrs. X 2. 

20. Add together 46£ 16 s. 5 d. 1 qr., 2£ 8 s. 9 d. 2 qr«., 
58£ 16 s. 10 d. 1 qr., 316£ 15 s. 8 d. 2 qrs., 65l£ 18 8. 9 d. 

2 qrs., 405£ 16 s. 5 d. A. 741£ G s. 6 d. X 2. 

21. Add together 30£ 10 s. 3 d. 2 qrs., 14£ 9 s. 8 d. qr. 
1£ 9. 1 d. 2 qrs., 2£ 8 s. 7 d. 2 qrs., 42£ 9 s. 6 d.2 qrs., 28£ Ss. 
4 d. 2 qrs. ^. 59£ 11 s. 9 d. 3 qrs. X 2. 

22. Add together 15 lbs. 10 oz. 18 pwts.22gr8., 3 lbs. 3 oz. 15 
pwts. 20 grs., 7 lbs. 7 oz. 18 pwts. 13 grs., 5 lbs. 8 o2. 13 pwts. 
16 grs., 3 lbs. 6 oz. 9 pwts. 6 grs., 6 oz. 10 pwts, 11 gri, 
A. 16 lbs. 4 oz. 3 pwts. 8 grs. X 2, 

23. Add together 2 cwt. 3 qrs. 27 lbs., 1 cwt. *^ qrs. iS Ibe.j 

3 cwt. 1 qr. 25 lbs., 5 cwt. 2 qrs. 12 lbs., 2 cwt. 2 qrs. 14 lb6., 5 
cwt. 1 qr. 15 lbs. A. 10 cwt. 3 qrs. 12 lbs. 8 oz. X 2. 

24. Add together 70 yds. 2 qrs. 1 na., 12 yds. 1 qr. 1 na., 9 
yds. qr. 1 na., 40 yds. 2 qrs. 1 na., 56 yds, 1 qf. 1 na., 48 yds. 
1 qr. 1 na. A. 118 yds. 2 qrs. 1 na. X 2. 

25. Add together 1 pk. 6 qts. 1 pt., 2 pks. 5 qts., 1 pk. 4 
qts,, 1 pk. 3 qts. 1 pt., 2 pks. 5 qts., 3 pks. 4 qts. pt. A. 6 pki, 
6 qts. pt. X 2. 

26. Add together 38 gals. 2 qts. 1 pt. 2 gi- J.6 gals. 1 qt. 3gi., 
20 gals. 2 qts. 1 pt. 1 gi., 18 gals. 1 qt. 1 pt^ gals. 1 qt. 2 gi., 
30 gals. 2 qts. 1 pt. J. m gals. X 2. 

27. Add together 80 lea. 1 m. 5 fur. 30 po., 50 lea. 2 m. 6 
fur. 20 po., 40 lea. 1 m. 7 fur. 15 po., 30 lea. 2 m. 4 fur. 25 po., 
70 lea. 1 m. 3 fur. 10 po., 60 lea. 2 m. 2 fur. 4 po. A. 167 lea. 
0m.2fur. 32 po. X 2. 

28. Add together 367 acres, 2 roods, 30 rods ; 815 acres, 1 
rood, 16 rods ; 40 acres, 2 roods, 20 rods ; 60 acres, 2 roods, 30 
rods. A. 642 acres, roods, 28 rods. X 2. 

29. SoKd measure, — Add together 12 feet, 1335 inches ; 15 
feet, 1615 inches ; 2 feet, 755 inches ; 13 feet, 1283 inches. 
A. 22 feet, 766 inches X 2. 

30. Add together 20 yrs. 363 da. 20 h. 50 ra. 30 sec, SO yra. 
40 da. 10 h. 30 m. 20 sec, 12 yrs. 110 da. 13 h. 16 sec, 13 
yrs. 8 da. 10 h. 20 ra. 14. sec, 7 yrs. 20 da. 8 h. 10 m. 12 sec. 
A. 36 yrs. 271 da. 19 h. 25 m. 46 sec. X 2. 

31. Add together US. 29^. 16'. 59'^, 20<^45'. 11^^, 8S. 3°. lO'. 
50'/., 3 S. 10°. 6'. 10''. A. 12S. 1^. 39'. 35". X 2. 



COMPOUNB SUBTRAOTIOK. 

% StSIXI. 1. William had 2 qtg. of walnuts, and gat# 
James 1 pt. j how many had ho l«ft .'' 
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2. James, owing Rufus 1 s. 6 d., paid him 6 d. ; how much 
did he then owe ? 

3. Thomas bought a Imife for 9 d., and sold it for 1 s. 6 d. j 
how much did he make by the trade ? 

4. Harry and Rufus purchased 3 qts. of walnuts ; Harry paid 
80 much towards them, that he is entitled to 2 qts. 1 pt. ; now, 
what is Rufus' part ? 

6. A servant, returning with a two gallon jug of molaBses, 
perceiA'^ed that it had leaked out some considerable, and, wishing 
to know how much, by emptying it into a 6 quart and 1 pint 
measure, found it exactly filled the measure ; how much had 
leaked out ? 

6. From 1 gallon take 3 quarts. 

7. From 8 ^ills take 2 pints. 

8. From 1 ounce take 12 drams. 

9. From 2 quarters take 3 nails. 

10. From 1 pound take 11 shillings. 

11. From 2 shillings take 10 pence. 

12. From 2 quarters take 20 pounds. 

13. From 3 weeks take 7 days. 



Q. TVh-at is this, which yon have now been doing, called? 
Ji. Compound Subtraction. 

Q. WJiat, then, is the talcing one number from another of 
different denominations c-alled ? Ji. Compound Subtraction. 

Q. Wherein does Compound differ from Simple Subtraction ? 
Ji. Simple consists of only one denomination ; Compound of 
moce than one. 

Operation by Slate illustrated. 

1. A merchant bought a piece of cloth containing 10 yds. 
2 qrs. 3 na., and sold 7 yds, 3 qrs. 2 na. ; how much had he left ? 



OPERATION. 
4 4 

yds. qrs. na. 

10 2 3 

7 3 2 



il. 2 3 1 



In this example, hoio are the numbers 
written down ? A. The less under the 
greater, with nails under nails, quarters un- 
der quarters, &c., as in Compound Addi- 
tion. 

How do you ffet the 1 na. in the answer P 
Ji. I begin with nails, the least denomina' 
tion, and say, 2 na, from 3 na. leaves 1 na. 
Hgw do you proceed to get the 3 qrs, ? A. I cannot take 
S qfs. from 2 qrs., but I can borrow, as in Simple Subtraction, 
J yd. = 4 qrs. from the yards ; then say, 4 qrs. joined or added 
to the 2 qrs. (the top figure) makes 6 qrs., from which takijig ^ 
qjB. leaves 3 qrs. 
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But suppose that, instead of adding first, wc subtract jBrst, 
how would you proceed? A. Taking 3 qrs. from 4 qrs. (bor- 
rowed) leaves 1 qr., and 2 qrs. makes 3 qrs. 

How do you get the 2 yds. ? A. I must carry 1 yd, (for the 
yard which I borrowed) to 7 yds., making 8 yds., which, sub 
tracted from 10 yds., leaves 2 yds. 

From this example we derive the following 
RULE. 

I. How do you lorite the numbers down? A. The less un- 
der the greater, placing each denomination as in Compound 
Addition. 

II. With which denomination do you begin to subtract P A. 
The least denomination. 

III. How d^ you subtract each denomination ? A. From the 
denomination above it, as in Simple Subtraction. 

W. If the lower number in any denomination be greater than 
the uj)per, how do you proceed? A. Borrow as many units as 
make one in the next higher denomination, from which sub- 
tract the lower number. -v 

V. What must the remainder be added to? A. The upper 
number. 

VI. How many do you carry in such cases? A. One. 

VII. How do you subtract the last denomination ? A. As in 
Simple Subtraction. 

Proof. Hoxo do you prove the operation. A. By adding 
the remainder^and subtrahend together, as in Simple Subtrac- 
tion, the amount of which must be equal to the minuend. 

More Exercises for th-c Slate. 

2. If, from a piece of cloth containing 10 yds. 2 qrs., you cut 
off 2 yds. 2 qrs., how much will there be left ? A. 8 yds. 

3. A bought of B a bushel of barley for 8 s. 6d. ; he gave 
B 1 bu. of rye, worth 4 s. 3 d., and paid the rest in money ; 
how much did he pay ? A. 4 s. 3 d. 

4. A bought of B a bale of cotton for 20£ 4 s., and B bought 
of A 4 tierces of rice for 15£ 18 s. ; A paid B the rest in mon- 
ey ; how much did he pay ? A. 4£ 6 s. 

5. A man bought a wagon for 6£ 10 s., and sold it for 12£ 
18 s. ; how much did he make by the trade ? A. 6£ 8 s. 

6. A man bought one load of hay for 4£ 10 s., and another 
for 5£ 15 s. *, how much more did he give for one than the 
other ? A. 1£ 5 s. 

7. A man bought two loads of hay, one weighing 18 cwt. 3 
qrs. 25 lbs., and the other 17 cwt. Oqr. 26 lbs. ; how much did 
o&e weigh more than the othet ? A. 1 cwt. 2 qrs, 27 Ibi, 
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8. A merchant bought a piece of broadcloth, containing 40 
yds., from which he sold 36 yds. 1 qr. 2 na. ; how much did he 
have left ? A. 3 yds. 2 qrs. 2na. 

9. A grocer bought a hhd. of rum, containing 65 gals., and 
by accident 2 gals. 2 qts. 1 pt. leaked out ) how many gallons 
did he have left ? A. 62 gals. 1 qt. 1 pt. 

10. A merchant bought a quantity of corn, weighing 20 
cwt. 2 qrs. 15 lbs., of which he sold 10 cwt. 3 qrs. 12 lbs. ; how 
much had he left .? A. 9 cwt. 3 qrs. 3 lbs. 

11. A grocer retailed 10 gals. 3 qts. 1 pt. 1 gi. of rum from a 
hhd. containing 54 gals. 2 qts. 1 pt. 2 gi. , how much had he left ? 
A. 43 gals. 3 qts. Opt. 1 gi. 

12. If, from a box of butter, containing 20 lbs., there be sold 
10 lbs. 8 oz., how much wiU there be left ? A. 9 lbs. 8 oz. 

13. If, from a field, containing 40 acres, 2 roods, 20 poles, there 
be taken 19 acres, 3 roods, 30 poles, how much will there be left ? 
A. 20 acres, 2 roods, 30 poles. 

14. Wilham engaged himself in a store for 3 yrs. ; after 
having stayed 2 yrs. 2 mo. 2w. 2 da., how much longer had he 
to stay ? A. 9 mo. 1 w. 5 da. 

15. A farmer, having raised 40 bu. of corn, kept 23 bu. 2 pks. 
for his own use, and sold the rest ; how much did he sell .' A. 
16 bu. 2 pks. 

16. A farmer made in one year, from his orchard, 200bbls. 14 
gals, of cider, of wliicli he sold precisely llSbbls. 3 qts. 1 pt. ; 
how much had he left for his own use ? A. 82 bbls. 13 gals. I pt. 

17. If, from a parcel of wood, containing 40 cords and 64 feet, 
there be sold 39 cords and 32 feet, how much will there be left.-* 
A. 1 cord 32 feet. 

18. The distance from Providence to Norwich is 45 miles ; 
now, when a man has travelled 30 m. 7 fur. 20 rods of the dis- 
tance, how much farther has he to travel ? ^. 14 m. 20 rods. 

19. From 14£ 15 s. 6d. 2 qrs. take 12£ 15 s. 6d. 3 qrs. A, 
l£19s. lid. 3 qrs. 

20. From l£ talte 2 s. A. 18 s. 

21 . From l£ take 2 d. A. 19 s. 10 d. 

2-2. From l£ take 2 qrs. A. 19 s. 1 1 d. 2 qrs. 

23, From 1 lb. take 19 grs. A. 11 oz. 19pwts.. 5 gr^. 

24.- From 1 ton take 10 oz. A. 19 cwt. 3 qrs. 27 lbs. 6 oz. 

25. From 1 lb. take 15 grs. A. 11 oz. 19pwts. 9 grs. 

26. From 1 yd. take 2 qrs. A. 2 qrs. 

27. From 1 bu. take 1 pt. A. 3 pks. 7 qts. 1 pt. 

23. From 1yd. take 1 b.c. A. 2f\. 11 in.2b.c. "' 

29. From 1 yd. take 1 in. A. 2 ft. 11 in. 

30. From 1 sq. yd. take 3 sq. ft. A. 6 sq. ft. 

31. From 1 ton Kake50cu.m. A. 39 sol. ft. 1678 sol. in. 

t. twaber y 
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32. From lyr. take 12 h. .^. 11 mo. 3w. 6da. 12 h. 

33. From 12£ 2 qrs. take 6 d. A. 11£ 19 s. 6 d. 2 qrs. 

34. Froml0cwt.l0oz.take5drs. £. 10c^vt. 9oz. lldrs. 

35. From 1 E. E. 2 qrs. take 3 na. .4. 1 E. E. 1 qr. 1 na. 

36. From 8 gals. 3 gills take 1 pt. ./?. 7 gals. 3 qts. Ipt. 3gi. 

37. From 12 m. 15 rods take 3 fur. Jl 11 m. 5 fur. 15 rode. 

38. From 1 mo. 2 h. take 45 m. M. 1 mo. 1 h. 15 m. 



OOMPOUNS ZMIUZ.T1PZ.XCATZON. 

IT XXXII. 1. If one knife cost 9 d., how many shillings 
will buy 2 knives ? Will buy 4 ? Will buy 6 ? Will buy 8 ? 
Will buy 12.? 

2. William, having a basket that would hold 1 qt. Ipt., filled 
it with nuts ; how many qts. can be put in a basket that will 
hold twice as much ? 3 times as much ? 4 times as much .'* 

3. At 1 8. 6 d. a bushel, how many shillings will 2 bushels of 
apples cost ? Will 4 bu. ? Will 6 bu. ? Will 8 bu. ? 

4. Multiply 2 s. 6 d. by 2. 

5. Multiply 2 pwts. 12 grs. by 2. 

6. Multiply 2 bu. 4 qts. by 3. 

7. Multiply 3 gals. 2 qts. by 2. 

8. Multiply 20 m. 20 sec. by 3. 

9. How many pence in 2 times 2 farthings .? 4 X 2 farthings, 
or 2 qrs. .? 4 X 3 qrs. .? How many shillings in 2 times 6 d. ? 
2xl2d..? 4x6d..? 5X 12d..? 8 X 3 d. .? 4x7d..? 3x5d..? 
8xl2d..? ^. 

10. How many pounds in 4 timei^^'s. ? 3 X 10 s. .? 4 X 6 s. ? 

Operation by Slate illustrated. 

1. A merchant bought 5 yards of cloth for 2£ 6 s. 1 d. 3 qrs. 
per yard ; what did the whole cost ? 

Ho2o do you get the 3 qrs. in the 
answer? 

A. 5 times 3 qrs. are 15 qrs. = 3 d, 
3 qrs., writing down the 3 qrs. and 
carrying 3 d. as in Compound Addi 
tion. 

How do you get the Sd,f A. 5 
times 1 d. are 5 d., and 3 d. (to car- 
ry) makes 8 d. 
How do you get the 10.^.}^ A. 5 times 6 s. are 30 s. »= Ij^ 



OJ?ERATION. 

20 12 4 
£ s. d.qrs. 
2 6 13 

it i 

Ans,£\l 10 8 3 



10 8., writing down the 10 s. and carrying the 1£ . 
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How do you get thell£? A. 5 timea 2£ are 10£, and 1£ 
i^to carry) makas ll£. 

From these illustrations we derive the following 

RULE. 

1. With which denomination do you begin to multiply? Jl. 
With the lowest. 

II. Hoio do you multiply that, and each denomination? Ji. 
Separately, as in Simple Multiplication. 

III. Hoio do you divide each product and carry? A. As in 
Compound Addition. 

Proof. What is the proof ? ^3, As in Simple Multiplication 

More Exei'cises for the Slate, 

2. At 5s, 6 d. a gallon, what will 2 gals, of rum cost.'* A. 
lis. 

3. At 2 s. 6 d. 1 qr. a quart, what wnll 2 qts. of brandy cost ? 
(5-0-2) What will 3 qts..? (7-6-3) What wilH qts. ? (10-1) What 
will 5 qts..? (12-7-1) What will 6 qts. (15-1-2). A. 2£. 10s.5d. 

4. How much wine in 7 bottles, each containing 2 qts. 1 pt. 
2 gills? (4-3-0-2) How much in 8 bottles.? (5-2) In 9.? (6-0-1-2) 
In 10? (6-3-1) In 11? (7-2-0-2). A. 30 gals. 3 qts. Ipt.2gill8. 

5. What is the weight of 3 doz. silver spoons, each doz. weigh- 
ing21bs.6oz.12pwts.3grs.? (7-7-16-9) What will 4 doz. weigh? 
(l8-2-8-12) What will 5 doz. ? (12-9-0-15) What will 6 doz. ? 
(15-3-12-18). A. 45 lbs. 10 oz. IBpwts. 6gr9. 

6. Bought 4 loads of hay, each load weighing 1 T. 10 cwt. 2 
qrs. 20 lbs. 5 oz. 15 drs. ; what was the weight of the whx)le ? 
(6-2-2-25-7-12) What would be the weight of 5 loads ? 
(7-13-1-17-13-1]) Of 11 loads? (16-17-2-0-1-5) Of 12 loads ? 
(18-8-0-20-7-4). A. 49 T. 1 cwt. 3 qrs. 7 lbs. 14 oz. 

7. At the rate of 36 lea. 2 m. 3 fur. a day, how far will a ves- 
sel sail in 6 days ? (220-2-2) In 15 days? (551-2-5) In 10 days.? 
(367-2-6) In 9 days? (331-0-3.) ^. 1471 lea,. 2 m. 

8. In 8 bales of cloth, each bale containing 12 pieces, each 
piece 27 yds. 1 qr. 2na., how many yards ? A. 2628 yds. 



II XXXZXI. 1. William had 2 qts. 1 pt. of walnuts, which 
he wished to divide equally among his two little brothers } 
now many must he give each ? 
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2. James bought 2 books for 2 s. 6 d. ; how much did he pay 
apiece ? 

3. If you pay 1 s. 6 d. for 2 inltstands, how many shilkngs 
would that be apiece ? 

4. A man bought 4 lambs for 6 shilUngs ; how many pence 
did he pay apiece ? 

5. Wilham has 3 pks. 4 qts. of walnuts, which he wishes^ to 
put into 4 httle baskets, each of which will hold 7 qts ; will his 
baskets hold all his walnuts, or not ? and inform me how you 
do it. 

(). 3 men have 4 gals. 2 qts. of cider allowed them every day; 
how nmch is that apiece ? 

7. How many pence is ^ of Is.? ^of2s. .? ^ofSs. .? -J of Is. 
6d.? ^ofls.Sd..? -Jofls.Gd..? ^-of23. 6d.?iofld..? i 
of 1 d. ^qrs. 

Q. What is this, which you have now been doing, called ? A. 
Compound Division . 

Q. Wherein does it differ from Simple ? A. Simple consists 
of only one denomination ; Compound, of more than one. 

Q. What, then, is the process called, by ichich we find^ how 
many times one number is contained in another of different 
denominations ? £. Compound Division. 

Operation by Slate illustrated. 

1. A man bought 2 loads of hay for 15£ 3 s. 8 d. ; how much 
was that a load ? 

Hoio do you get the 7£ in the answer ? 
A. I begin as in Short Division of whole 
numbers, and say, 2 is contained in 15£, 
7 (£) times, and l£ over, writing down 
the 7 times. 

What do you do with the 1£ over ? 
A. l£=20s., which I join or carry to 
the 3 s., making 23 s. 
How do you proceed, then, to get the lis.? A. I say, 2 in 23, 
11 times, and 1 e. over, writing down the 11 s. underneath. 

How do you get the 10 d. f A. The 1 s. over beina: equal to 
12 d., I join or carry it to 8 d., making 20 d. ; then, 2 in 20, 10 
times. 

From these illustrations we derive the following 

RULE. 

I. At which hand do you begin to divide, and how da you 
proceed? A. With the highest denomination, and divide as in 
Simple Division. " edbyGoOgle 



OPERATION. 

20 12 

£ s. d. 

2) 15 3 8 

Am. £1 l\ 10 
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II. Jf you hate a remainder, how do you proceed? A. Find 
how many of tho next lower denomination tliis remainder is 
equal to, which add to the next denomination ; after which 
divide as in whole numbers. 

Proof. What is the proof? A. The same as in Simple Di- 
vision. 

More Exercises for the Slate. 

2. If 8 tons of hay cost 40£ 14s. 8d., what will 1 ton cost.? 
A. 5£ls. lOd. ^^ 

3. If 11 gals, of brandy cost 5£*fBs. 5d., what will 1 gallon 
cost.? ^. IDs. 7d. 

4. If a man spend 60£ 13 s. 4 d. a week, how much is that a 
day.? A. 8£r3s. 4d. 

5. If 1 cwt, of r.ice cost 2£ 6 s. 8 d., what will 1 lb. cost ? A, 
0£ s. 5 d. 

6. You have 31£ 9 s. 6 d. to be divided equally among 2 men ; 
how much would it be apiece ? (15-14-9) How much would it 
be apiece t o^e di vided among 3 P (10-9-10) Among 6 f (5-4-11). 
A. 31£ 9 s^lWifc^ 

7. Divide 2 gals. 2 qts. by 4; (0-2-1) by 5; (0-2) by 10; (0-1) 
by 2; (1-1). ^. 2gals.2qts. Ipt. 

8. Divide 96 acres 2 roods, 16 rods, by 7; (13-3-8) by 8; 
(12-0-12) by 12 ; (8-0-8). A, 33 acres, 3 roods, 28 rods. 



Questiom to exercise the foi'egoing Rules, 

1. What is the sum of the following numbers, viz. one, two 
thousand, thirty thousand, four millions, twenty thousand, nine- 
teen, four hundred millions ? A. 404052020: 

2. Bought a coat for 15 dollars, a vest for 1 dollar 37^ cents, 
a pair of boots for 6 dollars 12^ ; what did the whole cost me ? 
A. f 22,50. 

3. Bought a horse for $75, and sold him for 37^ cents leas 
than he cost me ; what did I get for him ? A. $74,62,5. 

4. What will 3200 yards of tape <jome to at 6|- cents, or ^^ 
ofa dollar, a yard.? (200) At 12^ cents, or i of a dollar.? (400) 
At 25 cents, or ^ of a dollar ? (800). A, $1400. 

5. How many yards in 31557600 rods.? A. 173566800. 

6. How many years in 31557600 seconds, allowing the year 
' Ui contain 365;^ days .? A. 1 year. 

* -7. At 4 cents a gill, what will 1 tun of wine cost.? A, 
.,f322,56. 

8. How much wine can be bought for $322,56, at 4 centi a 
gill ? A. 1 tun. 

9. How many rods in 1100 yds. ? In 3300 y^(JQ|% 8P0 rods- 



FRACTIONS. m 

10. How many dollars in 300£ ? In 900£ ? A. $4000. 

11. Reduce 5£ 17 s. 6d. to farthings. Ji, 5640 farthings. 

12. How many pounds in 5640 farthings 1 A. 5£ 17 s. 6 d. 

13. Multiply 3600 by 25i. A. 90600. 

14. What will 1 ton of clover-seed cost, at 5 mills an ounce ^ 
A. |] 79,20. 

15. At 2 cents an inch, what will 1 yard of cloth cost ? A, 
72 cents. 

16. Reduce 1 tun to gills. A. 8064 gills. 

17. Reduce 20 bushels to pints. A. 1280 pints. 
13. Reduce 4 tons to drams. A, 2293760. 

19. How many barley-corns will reach across the Atlaniici 
Ocean, allowing it to be 3000 miles? A. 570240000. 

20. How many times will a watch click in 20 years, if it 
click at the usual rate of 60 times in a minute ? A. 631152000. 

21. A father left legacies to his children as follows: to- 
Thomas, 75£ 14 s. 6 d., to William 3 times as much as Thomas,- 
to his daughter Mary ^ as much as Thomas, and to Susan, his 
youngest child, as much as all the rest, lacking 20£ 13 s. 8 4'/ 
now much did each receive ? A. William 227£ 3 s. 6 d., ^ili^:V 
12£ 12 s. 5 d., Susan 294£ 16 s. 9 d. 



Mr, Charles Testy 

To Lewis P. Child. Df, 
I8S7. 

Jan. 1. To 3 yds. Linen Cloth, at 1 s. 6 d. a yard, 

" 15, " 1 ton of Hay, at 4 s. 6 d. a hundred, 

Feb. 28. " 25 bushels of Rye, at 3 s. 9 d. a bushel, 

Mar. 9. " 3 Cows, at 5£ 10 s. a head, - - - 



£25 I8s. 3d. 

Halifax, April 1, 1827. 

Received payment, 

Lewis P, ChUd. 



rZlACTZ02fS. 

IT S^ZXXV. 1. If one third (J) of an apple cost 2 cents,- 
what will a -v^hole apple cost ? 

2. If one third cost 3 cents, what will a whole one CQiat? If 
ojie tjijird cost 4 cents, what will one whole apple CQ^t ? If ^e 
third cost 6 cents ? 8 cents ? 9 cents ? '20 cents ? 50 cents .' 
cents? V ^ • J 
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3. If you pay 3 cents for one fifth (-J) of an orange, -^v hat will 
a whole orange cost ? 

4. If you pay 2 Sollars for one eighth (-J) of a ticket, what 
will a whole ticket cost ? 

Q,. How many lialves to an apple, or any thing ? 

Q. How many thirds ? Fifths ? Eighths ? Sixteenths ? 

Q,. When an apple, or any thing, is divided into two equal 

farts, would you call one of these parts a half or a third ? 
nto 3 equal parts, what is one part called ? 
Q. Into 4 parts, what is one part called ? 
Q. Into 5 parts, what is one part called ? 
Q. Into 8 parts, what is 1 part called ? 
Q. Into 8 parts, what are 2 parts called ? 
Q. Into 8 parts, what are 5 parts called ? 
Q. When an apple, or any thing, is divided into two equal 
parts, how would you express one part, on the slate, in figures ? 
y?. I set the 1 do2on, and draio a line under it ; then write the 
2 under the line. 

Let me see you write down, in this manner, on the slate, 
one half. One third. One fourtli. One fifth. One sixth. Two 
sixths. Three sixths. Three eighths. Eight twelfths. 

Q. IVhat are such expressions as these coiled ? Ji. Fractions. 
Q. When, then^ any whole thing, as an apjde, a unit, 8fC. is 
broken or divided into equal parts, what are these parts call- 
ed? A. Fractions. 

Q. Wliy called fractions ? A. Because fraction signifies 
Iroken. 

Q. You huve seen, that, when any whole thing is divided in- 
to 3 parts, these parts are called thirds ; into 4 parts, called 
fourths: what, then, does the fraction take its name or dcnomi- 
fuUionfrom? A. From the number of parts into which any 
thing is divided. 

Q. When an apple is divided into 6 parts, and you are de- 
sirous of giving aioay 5 parts, how would you express these 
parts? A. -|. 

Q. IVJiat is the 6 {in |-) called ? A. The denominator. 
Q. Why so called? A. Because it gives the name or de- 
nomination to the parts. 

Q. WJiat is the 5 {in f) called? A. Numerator. 
Q. Why so called? A. Because it numerates or numbers 
the parts. 

Q. TVJdch is the numerator, then ? A. The number above 
the line. 

Q. Which is the denominator? A. The number below the line. 
<?. JVhat, then J does the denominator show? ^. The number 
•f parts a unit, or any things, is divided into. 

ed by Google 



FRACTIONS. 103 

Q. Jf^at does the numerator sAow ? A, How many part# 
are taken, or used. 

(^. In the expressions f , ^^, ^, -^j which art the numera^ 
tors, and which are the denominators ^ 

Q. If you own f-§ of a vessel, how many parts is the vessel 
supposed to be divided into ? and how many parts do you own f 
A. 40 parts, and I own 28 parts. 

Q. Is i of an apple more than ^ of it ? 

Q. Wiat fraction, then, is greater than ^ ? Than ^ ? Than -J ? 
Than f ? Than f ? What fraction is less than f ? Than f ? 
Than f ? Than f ? 

Q. From these remarks, what appears to be a correct defim" 
tion of fractions ? A. They are broken parts of a whole num 
ber. 

Q. Hoto are they represented 9 A. By one number placed 
above another, with a line drawn between them. 

Q. In Simple Division, you recollect, that the remainder teas 
represented in like manner ; what, then, may justly be coTisid' 
ered the origin of fractions ? A. Division. 

Q. What may the numerator be considered ? A. The divi- 
dend. 

Q. What may the denominator be considered f A. The di- 
visor. 

Q. What, then, is the value of a fraction ? A. The quotient 
of the numerator divided by the denominator. 

Q. What is the quotient of 1 dollar divided among 2 men f 
A. 1^. 

Q. JVhat is the quotient of 7 divided by 8 ? •^- "ff. 

Q. How, then, are fractions represented ? A. joy the si^ 
of division. 

^ What does I express? , . . ( 2 is the diridend. 

A, The quotient, of which J ^^ ^^ ^^^^ 



1. If 3 apples be divided equally amonff 8 boys, what part of 
one apple will each boy receive ? 1 apple among 8 bo'ys would 
he I of an apple apiece, and 3 apples would be 3 times as 
much ; that is, I of on apple apiece. Ans. |. 

2. If 4 oranges be divided equally among 8 boys, what part 
of an orange is each boy's part .'' 1 orange among 8 ooyg 
5= J, and 4 oranges are 4 times as much; that is, ^, Ans. If 
2 oranges among 7 boys? A. -f-. 9 oranges among 13 boys? 
20 oranges among 37 boys ? 

3. One orange among 2 boys is ^ of an orange apiece; how 
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mucR is 1 divided by 2, then ? Ans, ^. How much is 1 divid- 
ed by 3 ? A. -J. The quotient of 5 divided by C ? A. ^. Of 
3 by 5? Of 7 by 9? Of 8 by 13? Ofllbyl5? 

4. What part of one apple is a third part of 2 apples ? A third 
fart of Que apple is J, and a third part of 2 apples must he 
twice as much ; that is, % of I apple. A. §. 

5. What part of 1 apple is one fourth (-|) part of 3 apples f 
I o/3 apples is 3 times as rmich as i of 1 apple ; that is, | of 
J apple. A. |. 

6. What part of one apple is -J of 3 apples ? A. -f. What 
part of 1 apple is -^ of 4 apples ? A. -f- -J of 4 apples is what 
part of 1 apple ? Ans. -|-. 



A Proper Fraction. Q. We have seen that the denomina- 
tor sho70S how many ])arts it takes to make a ^ohole or unit ; 
when, then, the numerator is less than the denominator, is the 
fraction greater, or less, than a icliole thing or unit ? A. It 
must be less. 

Q. What is such a fraction called? A, A Proper Fraction. 

Q. How may it always he known ? A, The numerator ig 
less than the denominator. 

O. What kind of fractions are ^, J, -J-, &c. .'* 

Av: Improper Fraction. Q. UHicn the numerator is as 
large, or larger than the deno7ninator, as, ■§■, yy, ^, it is plaiiif 
that the fraction expresses 1 whole, or more than 1 whole ; 
what is such a fraction called ? A. An Improper Fraction. 

Q. How may it he knoion f A. The numerator is greater 
than the denominator. 

Q. What kind of fractions are ■§-, ^-, \, &c. 

A MrxEi> Number. Q,. What is a mixed number? A' A 
fVaetion joined with a whole number. 

Q. JVhat kind of fractions are 15|, 16§, &c. 

Q. JVhat kind of fractions are each of the following expreS' 

s,vit.m,h^,%kM.n>'^-^ 



f 2tXX\r. To change an Improper Fraction to a Whole 
or Mixed Number. 

1. How many whole apples are there in 6 thirds (•§■) of an 
apple.? In 8 quarters (f) .? In-^.? ln^-1 In^'^ In^? 

2. How many weeks in -^ of a week ? In ^? In ^ ? In 
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3. How many pints in f gills ? In -2/ gills ? In ^ gilli ? 
In ^f-^ gills? 

4. How much is f of a dollar ? ^. fl. Is f? ^. 1 and J 

= li. IsY? IsY-' Is-V-? I9^8^? Is-^^? 

Q. What is the finding how many wliole things are coTitain- 
ed in an improper fraction called ? A. Reducing an improper 
fraction to a whole or mixed number. 



1. James, by saving -^ of a dollar a day, would save in 33 
days ^|- ; how many dollars would that be r 



OPERATION. 

16)33 

Ans. 2^g- dollars. 



In this example, as yf- make 1 dollar^ 
it is plain, that as many times a^ 16 is 
contained in 33, so many dollars it is, 
16 is contained 2 times and 1 over ; that 
is, 2-^ dollars. 

Rule I. TVJiat, then, is the rule for reducing an improper 
fraction to a whole or mixed number ? Ji. Divide the numera- 
tor by the denominator. 

More Exercises for the Slate, 

2. A regiment of soldiers, consuming -J- of a barrel of pork 
a day, would consume in 23 days ^^ of a barrel ; how maay 
barrels would that be ? A. 5|- barrels. 

3. A man, saving -^ of a dollar a day, would save in 365 days 
■^1^ ; how many dollars would that be ? A. $73. 

4. Reduce -^f-S"- to a mixed number. A. 20^(j. 

5. Reduce ^^- to a mixed number. A. 72^. 

6. Reduce -^ to a mixed number. A. 4f . 

7. Reduce -W^ to a mixed number. A. 12^^. 

8. Reduce -VV" to a mixed number. A, 13|^- 

9. Reduce %^^-^ to a mixed number. A. 23^. 

10. Reduce -^-f^ to a whole number. A. 144. 

IF XXXVI. To reduce a Whole or Mixed Number to 
an Improper Fraction. 

1. How many halves will 2 whole apples make.? Will 3? 
Will 4 ? Will 6 ? Will 20 ? Will 100 ? 

2. How many thirds in 2 whole oranges ? In 2^ ? In 2) ?. 
In 3.? In3^? In 8.? In 12 .? :- 
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3, A father, dividing one whole apple among his children, 
gave them -^ of an apple apiece ; how many children were 
there ? 

4. James, by saving ^ of a dollar a day, found, after several 
days, that he had saved 1 J of a dollar ; how many 8ths did he 
save ? and how many days was he in saving them ? 

6. How many 7ths in 2 whole oranges ? In 2j- ? In 2f ? In 

3f ? . 

This rule, it will be perceived, is exactly the reverse of the 
last, and proves the operations of it. 



1- In 30-| of a dollar, how many 8ths ? 
OPERATION. 

m 

8 

240 z= the 8ths in30 dollars. 
3 ~ the 8ths in f . 

243 = ^-p. Am. 

Rule I. What, then, is the rule for reducing a mixed or 
tohole number to an improper fraction ? Jl. Multiply the whole 
number by the denominator of the fraction. 

H. What do you add to the product ? Ji. The numerator . 

III. What is to be loritten under this result ? A, The de- 
nominator. 

Mare Exercises for the Slate. 

2. What improper fraction is equal to 20^V ^ A. -^f-?-^. 

3. What improper fraction is equal to 72x§- .'* Ji. "W^- 

4. What improper fraction is equal to 4g- .'* A. ■%-. 

5. What improper fraction is equal to 12|- .'' A. ^. 

6. What improper fraction is equal to ICy^ .'' A. \^'. 

7. What improper fraction is equal to 17^^ .^ A. ■^x'- 

8. What improper fraction is equal to 144y^ .? A, ^i|^ . 

9. Reduce 30^ pounds to 20th3. As -^ of a pound == 1 s., 
^ = 2 8., the, question is the same as if it had been statedthus : 
.n 30£ 5 s. how many shillings ? A. ^- = 605 shiHings. 

iO. In 14-f weeks, how many 7ths ? A. ^^=101 days. 
IX. In 36| pecks, how many 8ths ? A. ^i^ = 2U quarts. 
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H XXXVII. To reduce a Fraction to its lowest Terms. 

Q. When an apple is divided into 4 parts, 2 partS; or f-, are 
evidently ^ of the apple : now, if we take ^, and multiply the 
1 and 2 both by 2, we shall have f again ; why does not this 
multiplying alter the value ? j9. Because, when the apple is 
divided' into 4 p'arts, or quarters, it takes 2 times as many 
parts, or quarters, to make one whole apple, as it will take 
parts, when the apple is divided into only 2 parts, or halves : 
aence, multiplying only increases the number of parts of a 
whole, without altering the value of the fraction. 

Q. Now, if we take f-, and multiply both the 2 and 4 by 2, we 
obtain -|- = ^ ; what, then, is ^ equal to ? ./i. J, or |-. 

Q. Now it is plain that the reverse of this must be true ; for, 
if we divide both the 4 and 8 in |^ by 2, we obtain f-, and, di- 
viding the 2 and 4 in -f by 2, we have -^ ; what, then, may be 
inferred from these remarks respecting multiplying or divid- 
ing both the numerator and denominator of the same fraction ? 
Jl. That they may both be multipHed, or divided, by the same 
number, without altering the value of the fraction. 

Q. ]V]iat are the numerator and denominator of the same 
fraction called ? A. The terms of the fraction. 

Q. Who.t is the process of changing ^ into its equal ^ call- 
ed? A. Reducing the fraction to its lowest terms. 

Mental Exercises. 

1. Reduce f- to its lowest terms 

2. Reduce ^ to its lowest terms. 

3. Reduce % to its lowest terms. 

4. Reduce -^^ to its lowest terms. 

5. Reduce ^ to its lowest terms. 

6. Reduce ^g- to its lowest terms. 

7. Reduce ^y^ to its lowest terms. 

Operation by Slate illustrated, 
1. One minute is ^ of an hour, and 15 minutes are ^ ; 
what part of an hour will -^^ make, reduced to its lowest terms ? 



OPERATION. 
^\15 H 1 

7go^i§"=4 



How do you get the y3" i^ this example ? 
A. By dividing 15 and 60, each, by 5. How 
do you get the \ f A. By dividing 3 and 
12, each, by 3. How do you knoip that J- 
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is reduced to its lowest terms ? A. Because there is no dum- 
ber greater than 1 that will divide both the terms of \ without 
a remainder. 

From these illustrations we derive the following 

RULE. 

1. How do you proceed to reduce a fraction to its lowest 
terms f Jl. Divide both tlie terms of the fraction by any num- 
ber that will divide them without a remainder, and the quo- 
tients again in the same manner. 

II. When i^ the fraction said to he reduced to its lowest 
terms f A. When there is no number greater than 1 that will 
divide the terms without a remainder. 

More .Exercises for the Slate, 

2. Reduce -J-f- of a barrel to its lowest terms. 

3. Reduce §|- of a hogshead to its lowest terms. 

4. Reduce -^-f^ of a tun to its lowest terms. 

5. Reduce iV^B" <^^ ^ ^^^^ ^^ ^^ lowest terms. 

6. Reduce -H-f of a gallon to its lowest terms. 

7. Reduce iff -| of an inch to its lowest terms. 

IT XXXVIIZ. To multiply a Fraction by a Whole 
Number. 

1. If 1 apple cost J of a cent, what will 2 apples cost ? How 
much is 2 times J ? 

2. If a horse eat ^ of a bushel of oats in one day, how many 
bushels will he eat in 2 days ? In 3 days ? How much is 2 
times ^ ? 3 times ^ ? ■ 

3. William has f of a melon, and Thomas 2 times as much ; 
what is Thomas' part ? How.much is 2 times f ? 2 times |- ? 
2 times i? 3 times | ? 6 times y\ ? 

Q. From these examjjhs, what effect does raultiplying the 
numerator by any number appear to have on the value of the 
fraction, if the denominator remain the same ? A, It multiplies 
the value by that number. 

Q. 2 times -^ is ^ = ^: but, if we divide the denominator 4 
(in ^) by 2, we obtain g- ; what effect, then, does dividing the de- 
nominator by any number have on the value of a fraction, if the 
numerator remain the same .'' A. It multiplies the value by 
that number. 
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Q, What is the reason of this ? A. Dividing the denomina 
tor makes the parts of a whole so many times larger; and, if 
as many are taken, as before, (which will be the case if the nu- 
merator remain the same,) the value of the fraction is evident- 
ly increased so many times. 

Again, as the numerator shows how many parts of a whole 
are taken, multiplying the numerator by any number, if the 
denominator remain tne same, increases the number of parts 
taken ; consequently, it increases the value of the fraction. 

4. At -j%- of a dollar a yard, what will 4 yards of cloth cost ^ 
4 times -f-^ are -^l-^l- of a dollar, Ans. But, by dividing the de- 
7iominator of -^^ by 4, as above shown, ice immediately have ^ 
in its lowest terms. 

From these illustrations we derive the following 

RULE. 

I. Ho^o can you viultiply a fraction by a whole number 9 
A. Multiply the numerator by it, without changing its denom- 
inator. 

II. How can you shorten this process ? A. Divide the de- 
nominator by the whole number, when it can be done without 
a remainder. 

Exercises for the Slate. 

1. If a horse consume y^- of a bushel of oats in one day, 
bow many bushels will he consume in 30 days ? A. yf=6 
bushels. 

2. If 1 pound of butter cost 2%" of a dollar, what will 305 
pounds cost ? A. %^^-=30^=^i dollars. 

3. Bought 400 yards of calico, at f of a dollar a yard ; what 
did it come to ? A. ^^^^-^=$l!30. 

4. How much is 6 times fV ? A. ^==1^^. 

5. Ho^ much is 8 times {^ ? A. ^^=2ff=2f . 

6. How much is 12 times -ft ? A. ^=6^-^=Q%, 

7. How much is 13 times f^? ^- -¥"5^=3^1^ • 

8 How much is 314 times f ? A. ^=235f=235i-, 
9. How much is 513 times -3^ ? A. m^^=:226-^\. 

10. How much is 530 times ^i? A. ^^^^^^483§i. 
Divide the denominator in the following. 

XI. How much is 42 times i^ ? A. 11. 
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12. How much is 13 timesf |-§ ? ^. -%&cr=12M. 

13. How much is 60 times ■j;^-^ ? A. |-=:2j. 

14. At 2-J dollars a yard, what will 9 yards of cloth cost? 
9 times 2 are 18, and 9 times \ are |-=li, which, added to 18, 
makes 19^ dollars. A. This j^rocess is substantially the same 
as IT XX VII., hy which the remaining examples in this rule 
may be performed. 

15. Multiply 3i by 367. A. 1192f . 

16. Multiply 6l by 211. A. 1450|-. 

17. Multiply 3^^«j by 42. £. 129f8-=129i. 

!F XXXIX. To multiply a Whole Number by a 
Fraction. 

Q. When a number is added to itself several times, this re- 
peated addition has been called multiplication ; but the term has 
a more extensive application. It often happens that not a 
whole number only, but a certain portion of it, is to be repeat- 
ed several times, as, for instance, If you pay 12 cents for a mel- 
on, what will f of one cost ? :J of 12 cents is 3 cents ; and to 
get f , it is plain that we must repeat the 3, 3 times, making 9 
cents, the answer } when, then, a certain portion of the multi- 
plicand is repeated several times, or as many times as the nu- 
merator shows, what is it called ? Jl. Multiplying by a fraction. 
How much is -J of 12.? fofl2.? | of 20 .? f of 20 ? ^ of 
8 .? f of 8 .? I of 40 .? f of 40 ? f of 40 ? f of 40 ? 

Q. We found in Multiplication, M X., that when two numbers 
are to be multiplied together, either may be the multiplier ; 
hence, to multiply a whole number by a fraction, is the same 
as a fraction by a whole number ; consequently, the operations 
of both are the same as that described in f XX vll. ; what, then, 
is the rule for multiplying a whole number by a fraction ? (For 
answer, see IT XXVIL) 

Exercises for the Slate. 

1. What will 600 bushels of oats cost, at -^^ of a dollar a 
bushel ? Jl. $112^. 

2. What will 2700 yards of tape cost, at -J of a dollar a 
yard .? A. $337^- 

3. Multiply 425 by S-J. A. 2210. 
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4. Multiply 272 by ISf. A. 4284. 

5. Multiply 999 by 2lf . A. 21201. 

6. Multiply 20 by 5^^ -^^ l^l^. 

^ XIi. To divide a Fraction by a Whole Number. 

1. If 3 apples cost | of a cent, what will 1 apple cost '? How 
much is |~3.'' 

2. If a horse eat ^ or f- of a bushel of meal in 2 days, how 
much will he eat in one day ? How much is |-t-2 ? 

3. A rich man divided % of a barrel of flour among 6 poor 
men \ how much did each receive ? How much is |--r-6 ? 

4. If 3 yards of calico cost f of a dollar, how much is it a 
yard ? How much is f-^3 ? 

5. If 3 yards of cloth cost y^^ of a dollar, how much is it a 
yard .^ 

The foregoing examples have been performed by simply di- 
viding their numerators, and retaining the same denominator, 
for the following reason, that the numerator tells how many 
parts any thing is divided into ; as, ^ are 4 parts, and, to divide 
4 parts by 2, we have only to say, 2 in 4,2 times, as in whole 
numbers. But it will often happen, that the numerator cannot 
be exactly divided by the whole number, as in the following ex- 
amples. 

6. William divided | of an orange among his 2 little 
brothers ; what was each brother's part ? 

We have seen, U XXXVII., that the value of the fraction is not 
altered by multiplying both of its terms by the same mtmber ; 
hence, |-x2=|-. Now, |- are Q parts, and WiUiam can give 
Z parts to each of his tiDO brothers; for 2 in 6, 3 times. A. ■§■ of 
an orange apiece. 

Q, In this last example, if (in J-) we multiply the denominator 
4 by 2, (the whole number,) we have |-, the same result as be- 
fore ', why is this .'' A. Multiplying the denominator makes the 
parts so many times smaller ; and, if the numerator remain 
the same, no more are taken than before ; consequently, the 
value is lessened so many times. 

From these illustrations we derive the foUov^^ing 
RtJl^E. 

I. When the numerator can be divided by the whole number 
tcithotit a remainder, hoio do you proceed? A. Divide the nu 
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112 ARITHMETIC. 

merator by the whole number, writing the denominator under 
the quotient. 

II. When the numerator cannot be thus divided, how do you 
proceed ? A. Multiply the denominator by the whole number, 
writing the result under the numerator. 

' Exercises for the Slate. 

1. If 8 yards of tape cost -^-^ of a dollar, how much is it a 

yard ? How much is t^-7-8 .'' 

2. Divide t by 8. j3. ■^V=lfe- 

3. Divide t\ by 6. ^. ■^=A- 

4. Divide ^-^hy 8. •^. tIt- 

5. Divide -^-^ by 8. (Divide the numerator.) A. -gV- 

6. Divide 4i^ by 4. A. -siu^^rh- 

Mote. When a mixed number occurs, reduce it to an im- 
proper fraction, then divide as before. 

7. Divide $6|- among five men. A. 6f =^^^-^=f^l/ir 

8. Divide 2^^ by 4. A. fj. 

9. Divide lef by 5. A. -^=3^^. 

10. Divide 25^ by 20. A. i|§=li§§ 

11. Divide Sf by 6. ' A. M=liJ- 

12. Divide 114-J- by 280. A. -f^j^. 

H Xlil. To multiply one Fraction by another. 

1. A man, owning -f of a packet, sells f- of his part ; what 
part of the whole packet did he sell ? How much is |- of -1^ .'' 

J- -^ ^ Ans. The reason of this operation will appear from 

the following illustration. 

Once -J- is ^, and J of ^ is evidently -J- divided by 4, wldch is 
done, II XL;, by multiplying the denominator 8 by the 4, making 
22ytfmtiSyiof i=4^. 

Again, if ^ of ^ be t^, then ^ of ^ will be 5 times as 
much, that is, -f^. 

Again, if \ of f be ^, then f will be 3 times 5^ ^ -i i - 
Ans., as before. r^ i 

Hosted by LiOOgle 



fRACTIONS. 113 

TOe above process, by close inspection, will be fotind to 
consist in multiplying together the two numerators for a 
new numerator, and the two denominators for a new de- 
nominator. 

Should a w^liole number occur in any example, it may be 
reduced to an improper fraction, by placing the figure 1 under 
it: thus 7 becomes y ; for, since the value of a fraction 
(TF XXXIV.) is the numerator divided by the denominator, the 
value of ^ is 7 ; for, 1 in 7, 7 times. 

From these illustratiohs we derive the following 

Q. How do you proceed to multiply one fraction by another f 
A. Multiply the numerators together for a n^YJ numerator ; and 
the denominators together for a new denominator. 

Note. If the fraction be a mixed number, reduce it to an 
improper fraction, then proceed as before. 

Mental Exercises. 

2. How much is ^ of ^ .-^ 6 . How much is -J of J ? 

3. How much is ^ of J .? 7, How much is § of -J ? 

4. How much is f of -f ? 8. How much is yV of iV ■ 

5. How much is |^ of y ? 9. How much is j- of xiu^ 



iQ. What are such fractions as these sometimes called f 
■&. Compound Fractions. 

Q. What does the word of denote ? A. Their continual mal- 
llpUcation into each other. 

Exercises for the Slate, 

1. A man, having -g^ of a factory, sold f of bis part ; 
what part of the whole did he sell .^ How much is § of i^ ? 
|X& ^0 — ifo — A > ^ns- 

2. At 2^ of a dollar a yard, what will •§• of a yard of oloth 
cost ? How much is ^^ of ^ ? £. -^^ 

3. Multiply t of f by ^. y,. |. ^ i ^ | _ ^ 

4. Multiply I of f by f . A. ^^=f . 

5. Multiply -ft- of A by i ^. -ft^. „ ,, ., 
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6. Multiply m by i- -i. flf §=4§*=1*«5. 

J^ote. If the detioraindtor of any fraction be equal to the numerator ^df 
any other fraotion, they may both be dropped on the principle explained in 
IT XXXVII. ; thus ^ of J of -|- may be shortened, by dropping the numerator 
3, and denominator 3 j the remaining terms, being multiplied together, will pro- 
duct) the fraction required in lower terms, thus : 2^ of ^ of ^=i of -1- 

The aTisivers to the folio loing examples express the fraction 
in its' loioest terms. 

7. How much is J of ^ of f of | ? A. :^. 

8. How much is f of J of ^ ? A. y%. 

9. How much is S^- times 5^ ? A. 30|-. 

10. How much is 16^ times 16^ .? A. 272^-. 

11. How much is 20tt times J of ^ .? A. ^/^=3ff • 

irXLIS, To find the Least Common Multiple of 
two or more numbers. 

Q. 12 is a number produced by multiplying 2 (a factor) by 
some other factor ; thus 2x6=12 ; what, then, may the 12^0 
called.? A. The multiple of 2. 

Q. 12 is also produced by multiplying not only 2, but 3 and 
6, likewise, each by some other number ; thus, 2Xo=12j 3x4 
=12 ; 6x2=12 ; when, then, a number is a multiple of seve- 
ral factors or numbers, what is it called ^ A. The common, 
multiple of these factors. 

Q. As the common multiple is a product consisting of two 
or more factors, it follows that it may be divided by each of 
these factors without a remainder ; how, then, may it be de- 
termined, whether one number is a common multiple of two or 
more numbers, or not? A. It is a common multiple of these 
numbers, when it can be divided by each without a remainder. 

% What is the common multiple of 2, 3, and 4, then ^ A. 24. 

Q. "Why ? A. Because 24 can be divided by 2, 3, and 4, with- 
out a remainder. ' ^ 

Q. We can divide 12, also, by 2, 3, and 4, without a remain- 
der j what, then, is the least number, that can be divided by 2 
or more numbers, called ? A. The least common multiple of 
these numbers. ' 

Q. It sometimes happens, that one number will divide seve- 
ral other numbers, without a remainder ; as, for in&tance, 3 will 
divide 12, 18, and 24, without a remainder ; when, then, seve- 
ral numbers can be thus divided by one number. What is the 
number called ? A. The common divisor of these nmnber». 
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Q. 12, 18, and 24, may be divided also, eadi, by 6, even ; 
what, then, is the greatest number called, which will divide 2 
or more numbers without a remainder ? Jl. The greatest com- 
mon divisor * 

* In IT XXXVII., in reducing fractior-.s to their lowest terms, we were 
Bomotimes obliged, in order to do it, to perform several operations in dividing ; 
but, had we only known tlie greatest cominun divisor of both terms of the 
fraction, we might have reduced them by simply dividing once j hence it may 
sometimes be convenient to have a rule 

To find the greatest common divisor of two or more number's. 
1. What is the greatest common divisor of 72 and 84 ? 



OPERATION. 

72)84(1 
72 



]5) 72 (6 
72 

A. 12, common a 
visor. 



In this example, 72 is contained in 84, 1 time, and 
12 remaining ; 72, then, is not a factor of 84. 
Again, if 12 be a factor of 72, it must also be a 
factor of 84 ; for, 72-j-12=:84. By dividing 72 by 
12, we do find it to be a factor of 72, (for 72-J-12 
=^6 with no remainder): therefore 12 is a com- 
mon factor or divisor of 72 and 84 ; and, as the 
greatest common divisor of two or more numbers 
never exceeds their difference; so 12, the difference between 84 and 72, must 
be the greatest common divisor. 

Hence, the folloAving Rule. Divide the greater number bxj the less, and, 
if there be no remaind-er, the less number itself is the common divisor ,• bat, if 
tkmre be aremainder, divide the divisor by the remainder, always dividing the 
List divisor by the last remainder, till nothing remain: the last divisor is the 
'divisor sought. » 

J^ote. If there be more numbers than two, -of which the greatest common 
divisor is to be found, find the common divisor of two of them first, and then 
^of that common divisor, and one of the other numbers, and so on. 

2. Find the greatest common divisor of 144 and 132. j3. 12. 

3. Find the greatest common divisor of J68 and 84. A. 84. 

4. Find the greatest common divisor of 24, 48, and 96. Ji. 24. 

Let us apply this rule to reducing fractions to their lowest terms. 
See '^ XtXVIL 
1)1 this example, by- using the common divi- 
sor, 12, foitnd in the ansicer to sum JVo. 2, we 
have a number that will reduce the fraction to 
its loioest terms, by simply dividing both terms 
but once. 

After the same maimer perform the following examples. 
6 Find the common divisor of 750 and lOOO •, also reduce -r^^y^ to its low- 
est terms. ^.250, and |-. 

7. Reduce ^-§-9" to its lowest terms. •^- -|. 

8. Reduce ^^^(jQy to its lowest terms. -^^ -f^-* 

Should it be preferred to reduce fractions to their lowest terms by 
IT XXXVII., the following rules may be found serviceable. 

Any number ending with an even number or cipher is divisible by 2. 

Any number ©tiding with 5 or is divisible by 5 ; also if it end in 0, it is 
divisible by 10. 



5. Reduce i|.|. ^o 
4ts lowest terms. 
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1. What is the least common multiple of 6 and 8 ? 
In this example, it will he perceived that the 

divisor 2 is a factor, both of 6 and 8, and that 
dividing 6 by 2 gives its other factor 3 (for 
6-T-2=3) ; likewise dividing the 8 by 2 gives its 
other factor 4 (for 8-^2=4); consequently, if 
th£ divisors and quotients be multiplied together, their product 
tmist contain all the factors of the numbers 6 and 8; hence this 
product is the common multiple of 6 and 8, and, as there is tie 
other number greater than 1, that will divide 6 and 8, 4x3x2 
=24 will be the least common multiple of 6 and 8. 

J^ote. When there are several numbers to be divided, should 
the divisor not be contained in any one number, without a 
remainder, it is evident, that the divisor is not a factor of that 
number ; consequently, it may be omitted, and reserved to be 
divided by the next divisor. 

2. What is the common multiple of 6, 3 and 4 f 
OPERATION. 



3)6 . 3 . 4 

2)2, 1 . 4 

1.1.2 

^715.3X2X2=12 



In dividing 6, 3 a7id i by 3, I find tliat 
3 is not contained in 4 even ; therefore, I 
write the 4 down with the quotients, after 
which I divide by 2, as before. Then, the 
divisors and quotients, multiplied togeth- 
er, thus, 2X2X3=12,^715. 



From these illustrations we derive the following 
KULE. 

I. How do you proceed first to find the least common multiple 
ef two or jnore numbers ? A. Divide by any number that will 
divide two or more of the given numbers without a remain 
der, and set the quotients, together with the undivided nura 
bars, in a line beneath. 

II. How do you proceed with this result ? A. Continue divi 
ding, as before, till there is no number greater than 1 that will 
divide two or more numbers without a remainder ; then multi- 
plying the divisors ajid numbers in the last line togethefr, will 
give the least common multiple required. 

M(yre. Exercises for the Slate, 

3. Find the least common multiple of 4 and 16. A. 16, 

4. Fmd the least common multiple of 10 and 15. A. 30. 

5. Find the least common multiple of 30, 35 and 6. A. 210. 

6. Find the least common multiple of 27 and 51. 4. 459 

7. F'md the least common multiple of 3, 12 and 8. A. 24, 
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8. Find the least common multiple of 4, 12 and 20. £. 60. 

9. Find the least common multiple of'2, 7, 14 and 49. A. 98. 



IT XXiIZI. To reduce Fractions of different Denomi- 
nators to a Common Denominator. 

Q. When fractions have their denominators alike, they may 
be added, subtracted, &c. as easily as whole numbers ; for ex- 
ample, ^ and -f are |- ; but in the course of calculations by 
numbers, we shall meet with fractions whose denominators 
are unlike; as, for instance, we cannot add, as above, ■§■ and ^ 
together ; what, then, may be considered the object of reducing 
fractions of different denominators to a common denominator ? 
M, To prepare fractions for the operations of addition, sub- 
traction, &c., o£ fractions. 

Q. What do you me-an by a common denominator.? jl. 
When the denominators are alike. 

1. Reduce ■§■ and |- to a common denominator. 
OPERATION. 

Numer. 2x6—12, new numer. 
Denom. 3x6=18, com. denom. 

JVumer. 5X3=15, new numer. 
Denom. 6X3i=:18, com. denom. 

terms of |- by 3, the denominator of %; and^ as hotli the terms of 
each fraction are multiplied by the same number, consequently 
the value of the fractions is not altered, TF XXXVII. 

From these illustrations we derive the following 

I. TfHiat do you multiphj each denordinator by for a new ^de- 
nominator f A. By all the other denominators. 

II. What do you multiphj each numerator by for a n^w rm- 
merator? A. By the same numbers (denominators) that I 
multiply its denominator by. 

Note. As, b^ multiplying in this manner, the same denomi- 
nators are contmually multiplied into each other, the process 
may be shortened; for, having found one denominator, it may 
be written under each new numerator. Tliis, however, the 
jntelhgent pupil will soon discover of himself; and, perhaps, it 
is best he should. - * 

More Exercises for thp Slate, 

2 Reduce f and "S" to a common denominatoip^^ > ff . 



In performing this 
example, we take %, 
and multiphj both its 
terms by the denom- 
inator of^\ also, we 
multiply both the 
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3. Reduce ^ and f to a common denominator. A. -ff > -f^. 

4. Reduce f and -fj to a common denominator. ^. |f > ff . 

5. Reduce f, f- and J to a common denominator. 

6. Reduce J, |^ and ^^ to a common denominator. 

Compound fractions must be reduced to simple fractions be- 
fore finding the common denominator ; also the fractional parts 
of mixed numbers may first be reduced to a common denomi- 
nator, and then annexed to the whole numbers. 

7. Reduce J of ■§■ and -f to a common denominator. 

8. Reduce 14|- and |- to a common denominator. 

^. 14H'ff- 

9. Reduce 10^ and J of |- to a common denominator. 

A. lOf f , If. 

10. Reduce 8^ and 14Tf to a common denominator. 

^- S^i^r ' 14AV- 

Notwithstanding the preceding rule finds a common denomi- 
nator, it does not always find the least common denominator. 
But, since the common denominator is the product of all the 
given denominators into each other, it is plain, that this prod- 
uct (H XLII.) is a common multiple of all these several denom- 
inators; consequently, the least common multiple found by 
H XLII. will be the least common denominator. 

11. What is the least common denominator of f-, \ and \ ? 

OPERATION. 

Now, as the denominator of each frac- 
tion is 6ths., it is evident that the numer- 
ator must be proportionabl^^ increased; 
that is, we must find how many 6ths each 
firaction is ; and, to do this, we can take 
•§•, |-, and i of the 6ths., thus : 



3)3 . 6 . 2 

2)1 . 2 . 2 



1.1.1 
ji^w. 2X3=6 

J of 6 = 4, the new numerator, written over the 6, = |. 
^ of 6 = 5, the new numerator, written over the 6, = ^• 
ij- of 6 = 3, the new numerator, written over the 6, = ^. 

Ans. |. f. S. 
Hence, to find the least common denominator of several 
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tn-ciion^jjind the least common multiple of the denominators y 
for the common denominator, which, multiplied by each frac- 
tion, will give the new numerator for said fraction. 

12. Reduce |- and f to the least common denominator. 

^. f ' f . 

13. Reduce ^ and -jV to the least common denominator. 

'^. A' tV- 

14. Reduce 14 ^ and 13 f to the least common denominator. 

A. Ua, 13t%-. 

Fractions may be reduced to a common, and even to the 
least common denominator, bj a method much shorter than 
either of the preceding, by multiplying both the terms of a 
fraction by any number, that will make its denominator like 
the other denominators, for a common denominator ; or by di- 
viding both the terms of a fraction by any numbers that will 
make the denominators alike, for a common denominator. 
This method oftentimes will be found a very convenient one in 
practice. 

Reduce f- and |- to a common, and to a least common, de- 
nominator. 

|-X2==:f ; then f and |-=:co??i7ftOH denominator y A. 
2)1=;^ ; then f and ^zizileast common denominator , A, 

In this example both the terms of one fraction are multiplied, 
and both the terms of the other divided, by the same number; 
■consequently, (IT XXXVII.,) the value is not altered. 

Reduce x^" ^^^ ^ to the least common denom.inator. 

ReduceL^S^^cj- and ^ to the least common denominator. 
Reduce ^^^and ^V^to the least common denominator. 
Reduce -^xr and -^xy to the leaM ^omi&?den9min^r. 

—^ — ^* *'■ : ; ^ .':?^: 

ADDITION OF FRACTIONS. " :* 

IT XXiIV* 1. A father gave money to his sons as follows-, 
to William -J- of a dollar, to Thomas f , and to Rufus f ; how 
much is the amount of the whole ^ How much are I", |-, and f » 
added together ? 

2- A mother divides a pie into 6 equal pieces, or parts, and 
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gives f to her son, and f to her daughter ; how much did she 
give away in all ? How much are f and f added together ? 

3. How much are i -\- ^ -f- f" ■'' 

4. How much are t\ -|- IT -f- A •'* 

5. How much are -f^ -\- -/^ -\- -^ ? 

6. How much are ^jj -f- 2%- + -^ ? 

When fractions like the above have a common denominator 
expressing parts of a whole of the same size, or value, it is 
plain, that their numerators, being like parts of the same whole, 
may be added as in whole numbers; but sometimes we shall 
meet with fractions, whose denominators are unlike, as, for 
example, to add ^ and ^ together. These we cannot add as 
they stand ; but, by reducing their denominators to a common 
denominator, by TF XLIIL, they make |- and f , which, added to- 
gether as before, make |-, £ns. 

1. Bought 3 loads of hay, the first weighing 19|- cwt., the 
second 20-J cwt. and the third 22f cwt. : what was the weight 
of the whole.? *^ 

ii ii 3) reduced to a common denominator, are equal to f-^-) 
f% and -J^: these, joined to their respective whole numbers, give 
the following expressions, viz. 

OPERATION. By adding together all the 60ths, viz. 

Y "^ orkYs writing the |-J down, and carrying the 

20-|- — 20-^ xchole number, 1, to the amount of the 

22-1 1=: 22|-^ column of whole numbers, makes 62, 

lohich, joined loith ^, makes G2,^, An3, 

^ * 2. How much is | of^ and §, added 

together ? i q/*| = f ; then f and |, reduced to a common de- 
nominator, give -^^.and ^^, ichich, added, together as before^ 
gtve§i.^l^,^ns.' \ ^ 

: ^^%Efi these illustrations we derive the following 

I. How do you prepare fractions to add them f A. Reduce 
compound fractions to simple ones, then all the ixactions to a 
©ommon or least common denominator. 

II. How do you proceed to add ? A. Add their numerators, 
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More Exercises for the Slate, 

3. What is the amount of 16|- yards, 17-J yds. and 3-^ yards? 
^. 37iJ. 

4. Add together f and f . A. l^-^, 

5. Add together f ; f and x\. A Sfff . 

6. Add together -f^, f and i- ^. l^H- 

7. Add together 14f and ISf. ^. SOy^g-. 

8. Add together ^ off and f of ^. j?. i|-|- 

9. Add together 3i> ^ off, and -J. j?. 43^^(5- 

SUBTRACTION OF FRACTIONS. 

H XIiV. 1. William, having | of an orange, gave | to 
Thomas ; how much had he len ? How much does ^ from | 
leave ? 

2. Harry had f of a dollar, and Rufus | ; what part of a dol- 
lar has Rufus more than Harry .? How much does | from | 
leave ? 

3. How much does ^f from yf leave ? 

4. How much does ^ from ^ leave ? 

5. How much does -f-^ from x^-5 leave ? 

6. How much does -fj^jj from yrftr leave ? 

From the foregoing examples, it appears that fractions may 
be subtracted by subtracting their numerators, as well as added, 
and for the same reason. 

1. Bought 20| yards of cloth, and sold 15| yards; how much 
remained unsold ? 

OPERATION. 
§ and I, reduced to a com 
mon denominator, make 
•^ and -^2" ') then, 






4:J^ yds.^ Am. 



In this example, ice cannot take 
T^from ^, but, by borrowing 1 
(unit), which is ^§, we can pro- 
ceed thus: ^f and -^-^ are H^from 
which taking 3^, or 9 parts from 
20 parts, leaves 11 parts, that is, 
yj; then, carrying 1 {tinit,for that 
which I borrowed) to 15, makes 16; 
then, 16 from 20 leaves 4, which^ 
joined with\^, maJces 4^, Ans. 
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2. From ^ take ^. f and ^, reduced to a common denomina 
tor, give -J^- and-^-, then, -^from ^ leaves -^^ Ans. 

From these illustrations we derive tlie following 

RULE. 

1. IVhat is the rule ? A. Prepare the fractions as in addition ; 
then, the difference of the numerators, written over the denom- 
inator, will give tlie difference required. 

More Exercises for the Slate, 

2. From t^ take f. A. ^. 
:3. From H take yV- -^^ T^A- 

4. From if take f A. ■^. 

5. From ^ take f . A. J-g-. 

6. From lif take |-. .4. 1t^. 

7. Fjom^offtakef A. -^f. 
a From i of T^^ tak:e J of ^^. A. -^\%. 

9. From 19j take f of 19. A. ^ = ^f. 



DIVISION OF FRACTIONS. 

ir XLiXrXu To divide a Whole Number by a Fraction. 

Lest you may be surprised, sometimes, to find in the following 
■examples a quotient very considerably larger than the dividend, 
it may here be remarked, by way of illustration, that 4 is con- 
tained in 12, 3 times, 2 in 12, 6 times, 1 in 12, 12 times; and a 
half (^) is evidently contained twice as many times as 1 whole ; 
that is, 24 times . Hence, when the divisor is 1 (unit) , the quo- 
tient will he the same as the dividend; lohen the divisor is more 
than 1 (unit), the quotient will he less than the dividend; and 
when the divisor is less than 1 (unit), the quotient will be more 
thnm, the dividend. 

1. At I of a dollar a yard, how many yards of cloth can you 
buy for 6 dollars ? 1 dollar is |, and 6 dollars are 6 times J, that 
is^ ^_ J then f or 3 parts arc contained in -^, or 24 parts, as 
many times as 3 is contained in 24 ; that is, 8 times. A. 8 yards. 
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In the foregoing example y the 6 was first brought into 
AtliSy or quarters^ by multiplying it by the denominator of 
the divisor J thereby reducing it to parts of eqv^l size with the 
divisor J hence we derive the following 

RULE. " 

1. Hoio do you proceed to divide a whole number by a frac- 
tion ? A. Multiply the dividend by the denominator of the 
dividing fraction, and divide the product by the numerator. 

Exercises for the Slate. 

2. At ^^ of a dollar a bushel, how many bushels of rye can 
I have for 80 dollars ? 



In this example, we 
see more fuUy illusfcrafead 
the fact that division is 
the opposite of multipli- 
Qation ; for, to multiply 
80 by xB"? we should 
multiply by the numer- 
ator, and divide by the 
denominator, If XXXIX. 



OPERATION. 

80 dividend. 
16 denominator. 

480 
80 

Nmmr. 6)1280 

Quotient^ 256 bushels, Ans. 

3. If a family consume | of a quarter of flour in one week, 
how many weeks will 48 quarters last the same family ? 

A. 128 weeks. 

4. If you borrow of your neighbour ^ of a bushel of naeal 
at one time, how many times would it take you to borrow 96 
bushels ? M. 960 times. 

5. How many yards of cloth, at -^ of a dollar a yard, may be 
bought for 200 dollars ? .4. 1000 yards. 

6. How many times is -^ contained in 720? ^. 140. 

7. How many times is 8^ contained in 300 ? Reduce 8^ to an 
improper fraction. j9. 36. 

8. Divide 620 by Q-fj A. 75|-. 

-9. Divide 84 by ^%. A. 160. 

10. Divide 92 by 4^. A. 20|-. 

11. Divide 100 by 2f .5. 36^^. 

12. Divide 86 by 15f A. h^, 

13. How many rods in 220 yards ? A. 40 rods. t 
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14. How many sq. rods in 1210 sq. yards .'' A. 40 sq. rods. 

15. How many barrels in 1260 gallons ? A. 40 barrels. 

II XIiVII. To divide one Fraction by another. 

V 1. At :|- of a cent an apple, how many apples may be 
bought for f of a cent 1 How many times \ in J ? How many 
times f^ in ^ .'' 

2. William gave % of a dollar for one orange ; how many 
oranges, at that rate, can he buy for % of a dollar ? How many 
for f of a dollar ? For V^ •' For ^ ? For V ? For V ? 



Hence we see that fractions, having a common denomina- 
tor, may be divided by dividing their numerators, as well as 
subtracted and added, and for the same reason. 

1. At J of a dollar a yard, how many yards of cloth may 
be bought for | of a dollar ? 
OPERATION. 
Reducing the fractions -J and ^ to a 
common denominator ^ thus : — 

i i 



Then -j^ is contained in ^ as mamj 
times as 4 is contained in 9, = 2^. 
'^' 2-J yards. 



In this example, as 
the common denomi- 
nator is not used, it is 
plain that we need not 
find it, but only miilti- 
ply the numerators by 
the same numbers as 
before. This will be 
found to consist in 
multiplying^ the nu- 



merator of the divisor into the denominator of the dividend, and 
the denominator of the divisor into the numerator of the divi- 
dend. But it will be found to be more convenient, in practice^ 
to invert the divisor, then multiply the upper terms together 
for a numerator, and the lower terms for a denominator; 
thus, taking the last example ; 



i and J, by inverting the 

divisor, become ^ and J; 

then, f^f =f=2i yardsj 
as before, Ans. 



Proof. ^, the quotient, mul- 
tiplied by ^, the divisor, tkuSf. 
Ix^' <3 ^^^^ il^ — I '^^ divisor 



From these illustrations we derive the following 
RUL.E. 

1. Hoto do you proceed to divide one fraction by another f 
A. I invert the divisor, then multiply the upper terms together 
for a new numerator, and the lower for a new denominator. 
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Note. Mixed numbers must be reduced to improper frac- 
tions, and compound to simple terms. 

Proof. It would be well for the pupil to prove each result, 
as in Simple Multiplication, by multiplying the divisor and 
quotient together, to obtain the dividend. 

M(yre Exercises for the Slate. 

2. At -J of a dollar a peck, how many pecks of salt may be 
bought for i of a dollar ? A. 4f pecks. 

3. Divide ^ by fV- ^. M=2 

4. Divide f by ^. A, ^^—21^. 

5. Divide 1^ by tt- -^^ ^A. 

6. Divide 9^ by i of |. A. 37. 

7. How many times is ^ contained in ^ ^ A. 1^. 

8. How many times is 3^^" contained in ff ^ A. 2f^. 

9. What number multiplied by f will make x% • -^ Hi- 



REDUCTION OF FRACTIONS. 

It will be recollected, that in Reduction (H XXIX.) whole 
numbers were brought from higher to lower denominations 
by multiplication, and from lower to higher denominations by 
division ; hence, fractions of one denommation may be reduced 
to another after the same maniiM« ajid by the same rules. 

If XXiVZXZ. To reduce Whole Numbers to tlie 
Fraction of a greater Denomination. 

1. What part pf 2 miles is 1 mile ? 

2. What part of 4 miles is 1 mile ? Is 2 miles ? Is 3 miles ? 

3. What part of 1 yd. is 1 qr. ? Is 2 qrs. ? Is 3 qrs. ? 

4. What part of 8 gallons is 1 gallon ? Is 3 gallons ? 

5. What part of 9 oz. is 1 oz. ? Is 2 oz, ? Is 5 oz. ? 

6. What part of 7 yds. is 1 yd. ? Is 6 yds. ? Is 7 yds. ? 

7. What part of $21 is $17 ? Is $11 ? Is $13 ? 
a What part of 271 inches is 11 in. ? Is 251 in. ? 
9. What part of 1 month is 1 day ? Is 2 days ? 

10. What part of 1 hour is 11 minutes ? Is 21 minutes ? 

11. What part of 19 cents is 11 cents ? Is 3 cents ? 

12. What part of 1 d. is 1 farthing ? Is 2 qrs. ? I« 3 qr#. ? 

13. What part of Is. is Id.? Is^d ? Is 3d. ? 
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1. Wliat part of a bushel is 3 pks. 4 qts. ? 
OPERATION. 



1 bu. 3 pks. 4 qts. 

4 8 

4 24 

8 4 



1 Jtt. = 32 qts. ; «?ii 3 pks 
4 qts. =:^ qts. Then^ fl» 
32 qts. make 1 bushel^ 1 f^t. is 
•j^ of a bushel, and 28 g'?^ 

28 times ijV^M^J ^w- 
./3/i^.5 zAe same as before. 



32 Denom, 28 Numer, 
Then f|=4, ^ns. 

From these illustrations we derive tlie following 

1. HoT^ do you obtain the numerator ? A. Brin^ the ffiven 
denominations to the lowest denominution mentioned for a 
numerator. 

II. HoiD do ijou obtain the denominator f A. Bring 1 (or 
an integer) of that higher denomination into the same denomi- 
nation for a denominator. 

More Exercises for the Slate. 

2. What part of 1£ is 2s. 6d. ? A. AV=-J-- 

3. What part of 1 cwt. is 3 qrs. 15 lbs. 14 oz. ? A. jfl- 

4. What part of 1 yd. isSqlJk na..? A. j^. 

5. What part of 1 bu.is sVe^Tis, 7 qts. 1 pt. ? A. ||. 

6. What part of 1 tun is 1 gal. qts. 2 pts. 1 gil. ? A. -g^-^T* 

7. What part of 15 pipes is 25 gals. ? A. g-^-g-. 

a What part of 2 m. is 7 fur. 11 in. 2 b. c. ? .A. Y%iii' 
9. What part of 1 mo. is 19 days ? A. ^§. 

10. What patt of 1 mo. is 25 days, 13 hours ? A. f^. 

11. What part of 1 mo. is 22days, 15 h. 1 min. A. fff^. 

IT XXiZX. To reduce a Fraction to Whole Numbers 
of less Denominations, 

OR, 

To find the Value of a Fraction. 

1. How much is :J^ of a shilling ? How much -^ 6f a lb. 
^^ofalb.? -3% of a lb..? -Jlofalb. .? if of a lb..? ?V of ^ ^r 
©fa cwt. ? -^ ? ^^ .? ^-l ? §lj i an hour ? f .? f ? 



FRACTIONS. 

Operation by Slate illmtrated. 
1. What is the value of^ of a pound ? 
OPERATION. 

Numer, 6 

20 s. 
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Denom. 6) 100(16 s. 
6 



16 s. 8 d. Am, 



40 
36 

4 
12 

6)48(8 d. 
48 



Ho20 do you proceed in 
this example 9 and why? 
^. As 1£ =20 3., I of one 
pound is the same as ^ of 
20 8., and, to get |- of 20, 
we multiply the numera- 
tor 5 and 20 together, 
making 100 ; which, di- 
vided by the denominator 
6, gives 16 s. and ^ of ano- 
ther shilling remaining. 
This 1=1 ofl2d.; then, 
|of 12d. = 8d. 



From these illustrations we derive the followiiig 

RUL.E. 

1. What do you multiply the numerator by ? A. By as many 
of the next denomination as make one of that ; that is, pounds 
by what makes a pound, ounces by what makes an ounce, as in 
reduction of whole numbers. 

II. What do you divide the product by 9 A, By the denomi- 
nator. 

III. If there be a remainder ^ how do you proceed? A. Mul- 
tiply and divide as before. 

More Exercises for the Slate. 

2. What ig the value of | of a cwt. ? A. 3 qrs, 

3. What is the value of | of an acre ? A. 1 roodj 13J rds 

4. What is the value of f§ of a pound Troy ? A, 10 oz. 8 
pvpts. 16^. 

5. What is the value of f ff of a hhd. ? A. 49 gallons l-^ 
qts. 

6. What is the value of ^^J^ of a pound avoirdupois ? A. 1 lb, 

7. What is the value of f^-g- of a hogshead ? A. 50 gallons, 

8. What is the value of ^^ of a day .' A. 16 h. 36 m. ^-^ sec. 
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1T Xi. To reduce Fractions of a higher Denomina- 
tion into lower. 

We have seen (IT XXXVIIL) that fractions are mutti" 
plied by multiplying their numerators^ or dividing their 
denominators, 

1. Reduce -^^ £ to the fraction of a penny. 



OPERATION. 

Numer, 1 

20 s. 

20 
12 d. 

New numer, 240 



Then, 240 ,, . 
Z>6nom.480 = **^-^^-' 



In this example^ we multiply 
the 1, in 5-Jiy as in Reduction 
of whole numbers, viz., pounds 
by what makes a pound, shit- 
lings by what makes a. shilling, 
&c. But this operation may 
be expressed differently, thus; 
^iij-X20xl2 = f|g- = i^.; 
or, by dividing the denomina- 
tors thus; ^nS^y -^ 20 = 5^j- -f- 
12=^T^d., ,^ns., as before, in 
its lowest terms. 



RULE. 

How, then, would you proceed ? 

,3. Multiply the fraction as in Reduction of whole numbers 

More Exercises for the Slate, 

2. Reduce ^^iu of a pound to the fraction of a shilling. 

3. Reduce Yl^su of a pound to the fraction of a farthing. 

A. i qr. 

4. Reduce ttjVs of a hogshead to the fraction of a gallon. 

A. ttgal. 
6. Rtduce i-ff of a bushel to the fraction of a quart. 

•^.-mqt. 

6. Reduce tAt of a day to the fraction of a minute. 

7. Reduce xxftry of a cwt. to the fraction of a poimd. 

J}, fib 

8. Reduce 2^20 of a hhd. to the fraction of a pint. 

^. *pt. 

9. Reduce j^ of a pound to the fraction of a sliilling. 
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IT XaZ. To reduce Fractions of a lower Denomina- 
tion into a higher. 
We hm>e seen^ that^ to divide a fraction, (IT XL.) we 
must multiply the denominator , or divide the nuniemtOT, 
This rule is the reverse of the last, (II L.), and proves it. 
1. Reduce i of a penny to the fraction of a pound. 

Jn this example, we divide as in Re- 
duction, (irXXtX), W2:._pence by pence, 
shillings Inj shillings; but, in order for 
this, we must either multiply the de- 
nominator or divide the numerator by 
the same numbers that we should di- 
vide by in Reduction of ichole num- 
bers. The same result will be obtained 

d. s. 
if performed thus :_ ^ X 1^ X 20 = 
^jj £, Ans. 



OPERATION. 

Denom, 2 
12 

24 

20 

]Vew demm. 480 
Then, ^f^, Am, 



Hence the following 

BULE. 

1. How do you proceed? A. Divide as in Reduction of 
whole numbers. 

More Exercises for the. Slate, 

2. Reduce xV of a shilling to the fraction of a pound. 

3. Reduce | of a farthing to the fraction of a pound. 

4. Reduce -^ cf^a, gallon to the fraction of a hogshead. 

5. Reduce -J-f-^ of a quart to the fraction of a bushel. 

A. xIt ^«- 

6. Reduce Hf^ of a minute to the fraction of a day. 

A. xAr- 

7. Reduce -I of a pound to the fraction of a cwt. A. xo%&- 

8. Reduce ^ of a pint to the fraction of a hhd. 

9. Reduce | of a shilling to the fraction of a pound. 
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DECUMEAI. FRACTIONS. 

^ 1»1I« Q. When such fractions as these occur, viz. -^.j 
ToTT) iCRnr) how is a unit supposed to be divided ? A. Into 
10 equal parts, called tenths ; and each tenth into 10 other equal 
parts, called hundredths; and each hundredth into 10 more 
equal parts, called thousandths, &c. 

Q. How is it customary to write such expressions ? j?. By 
taking away the denominator, and placing a comma before the 
numerator. 

Let me see you write dowrij in this manner ^ -^^ ""^f^y tVo"? 

Q. What name do you give to fractions written in this man- 
ner ? A. Decimal Fractions. 

Q. Why called decimal ? A. From the Latin word decern, 
signifying ten ; because they increase and decrease in a ten- 
fold proportion, hke whole numbers. 

Q. What are all other fractions called .? A. Vulgar, or com- 
mon fractions. 

Q. In whole numbers, we are accustomed to call the right 
hand figure, units, from which we begin to reckon, or nun>e- 
rate ; hence it was found convenient to make the same place a 
starting point in decimals; and, to do this, we make use of a 
comma ; what, then, is the use of this comma ^ A. It merely 
shows where the units' place is. 

Q. What are the figures on the left of the comma called .^ 
A. Whole numbers. 

Q. What are the figures on the right of the comma called } 
A. Decimals. 

Q. What, then, may the comma properly be called ? A. Sepa- 
ratrix. 

Q. Why ? A. Because it separates the decimals from the 
whole numbers. 

Q. What is the first figure at the right of the separatrix 
called.? A. lOths. 

Q. What is the second, third, fourth, &c. ? A. The second 
is hundredths, the third thousandths, the fourth ten thousandths, 
and so on, as in the numeration of whole numbers. 

Let me see you write down again -^ in the form, of a deci- 
mal. 

Q. As the first figure at the right of the separatrix is tenths, 
in writing down xSlT) then, where must a cipher be placed ^ 
A. In the tenths' place. 

Let me see you tcrite down in the form of a decimal -rfhs 
4. ,0^, 
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Write down xJu? t&D) T"J<J* 

Q. How woold you write down in decimals yrJW I •^- By 
placino" 2 ciphers at the right of the separatrix, that is, before 
the 7. 

Let me see you write it doton ? A. ,007. 

Lti me see you lorite down ^o^ao •'* ^- )002. 

Q. Why do you write 2 down with 2 ciphers before it ? j5. Be 
cause in lo^OO? the 2 is thousandths ; consequently, the 2 must 
be thousandths when written down in decimals. 

Q. What does ,5 signify ? A. -^^ 

Q. What does ,05 signify ? A. y^jj' 

Q. Now,as T^ = ^, and as multiplying Y'h'O ^7 ^^ produces 
■^jS^^i which is also equal to J, how much less in value is ,05 
than ,5 ? A. Ten times. 

Q. Why ? A. Because the parts in y^jj are ten times smaller 
than in -^q ; and, as the numerator is the same in both expres 
sions, consequently, the value is lessened 10 times. 

Q. How, then, do decimal figures decrease in value from the 
left towards the right ? A. In a tenfold proportion. 

Q. What does ,50 mean. A. 5 tenths, and no hundredths. ^ 

Q. What, then, is the value of a cipher at the right of deci- 
mals .'* A. No value. 

Q, We have seen that ,5 is 10 times as much in value as ,05, 
or Y^jj ; what effect, then, does a cipher have placed at the left 
ofde^cimals? A. It decreases their value in a tenfold propor- 
tion.* 

Q.* Since decimals decrease from the left to the right in a 
tenfold proportion, how, then, must they increase from the 
right to the left ? A. In the same proportion. 

Q. Since it was shown, that ,5 = -j^ ; ,25 = i^^, what, then, 
will always be the denominator of any decimal expression .'' 
A. The figure 1, with as many ciphers placed at the right of it 
as there are decimal places. 

Let me see yau write down the following decimals on your 
slate, and change them into a common, or vulgar fraction, hy 
placing their proper denominators under each, viz. ,5 ,05 ,005 ,^ 
,0225 ,37. 

Q. ,25 is T^^ = I", and ,5 is -j^ = J ; which, then, is the most 
in value, ,25 or ,5? 

Q. By what, then, is the value of any decimal figures deter- 
mined ? A. By their distance from the units* place, or sepa- 
ratrix. 

Q. When a whole number and decimal are joined together, 
thus J 2,5, what is the expression called ? A A mixed nurober. 
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Q. As any whole number may be reduced to tenths, lam 
dredths, thousandths, &c.. by tinnexmg ciphers, (for multiply- 
ing by 10, 100, &c.) thus, 5 is 50 tenths, 500 hundredths, &c. ; 
how, then, may any mixed number be read, as 25,4 ? A. 254 
tenths, giving the name of the decimal to all the figures. 

Q. How is 25,36 read ? A. 2536 hundredths. 

Q. How is 5,1 25 read .? A. 5125 thousandths. 

Q. What would 5125 thousandths be, written in the form of 
a vulgar or common fraction .? A. x^%^' 

This is evident from the fact, that \^%% (an improper 
fraction), reduced to a mixed number again, is equaj to 5,125. 

The pupil may learn the names of any decimal expression, as 
far as ten-millionths, also how to read or \yrite decimals, from 
the following 

TABI.E. 



T^JcFTJiJ — 

365z 



'CJ 3 to 

•So -G 

'Oww •5'^si'feo^ 
gc.ti cSos=3a 

WHI^ E-< K E-^ c^ K -^ H 

■j^zz: . . . , 5 rmd 5 Tenths. 

.,06 read 6 Hundredths. 

.,025 . . . . read 25 Thousandths. 

., 1-32 8 . 



6 - 

i?So- 



•ead 1328 Ten-Thousandths. 

7,8 read 1, and 8 Tenths. 

6,00000 9 . read 6, and 9 Millionths. 

2 6,25 read 26, and 25 Hundredths. 

.3,0000008 reads, and 8 Ten-Mimpnths. 
3 65,0000000 read 365. 



Exercises for the Slate. 

Write m decimal form 7 tetUhs, 42 hundredths, 62 and 26 
Jmndredths^ 7 and 426 thousandths, 24 thousandths, 3 ten-thmi' 
sandths, 4 hundredths, 2 ten- thousandths, 3 millionths. 

Write the fractional part of the following numbers in the farm 
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cSdechnals, viz. 6^^-, -^2^, 62/^, 2^% 3^^^, 262xt^^, 

r^riic the following decimal numbers in the form of vulgar 
€T common fractions y then reduce them to their lowest terms by 
IF XXXVII; thus, 2,5^=2^^=2^ in its lowest terms. 



L 


45,5 


A, 


2. 


9,25 


A, 


3. 


23,75 


A. 


4. 


11,8 


A. 


5. 


19,9 


A, 


6, 


25,255 


A. 



45J 

23| 
lit 
19A 
A. 25^V 



7. 6,28 A, 6/^ 

8. 6,005 A, 6^^ 

9. 3,00025 A 3^\jTy 

10. 6,08 A 6/^ 

11. 9,2 A 9i 

12. 7,000005 A 72-^^^ 



Q. What money . is adapted to decimal rules ? A. Federal 
Money. 

Q. What is the money unit.-' j?. The dollar. 

Q. How is it so adapted ? A. As 10 dimes make a dollar, and 
10 cents a dime, &c., dimes are lOths of a dollar, cents are 
lOOths, and mills are lOOOths of a dollar. 

Q. How are 3 dollars 2 dimes 4 cents and 5 mills written ." 
A. $3,245. 



ADDITION OF DECIMALS. 
^ liZZZa Q. As we have seen that decimals increase from 
right to left in the same proportion as units, tens, hundreds, &c., 
how, then, may all the operations of decimals be performed ? 
A. As in whole numbers, 

Kotc. The only difficulty, which ever arises, consists in de- 
termining where the decimal point ought to be placed. This 
will be noticed in its proper place. 

1. A merchant bought 5-3^5- barrels of rice at one time for 
$27^^, at another ^-^ of a barrel for $4,255, at another 
T^^^tftr f>f a barrel for $fT7^, and at another -fi§-Q of a barrel for 
^2x^%^ ; how many barrels did he buy in all 1 and what did 
they cost him ? 

Jls we have seen that decimals 
correspond with the denominor- 
tions of Federal Money, hence 
we may write the decimals down, 
■placing dimes under dimes, 
cents under cents, ^c, that is, 
tenths wider tenths, hundredths 
under hundredths, ^., and add 
them tip as in Jlddition of Federal Money r^ t 
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OPERATION 




Barrels. 


Dollars. 


5,2 


27,825 


,62 


4,255 


,278 


0,72 


,89 


2,627 



Ans.&,^mharrclsfor $35,427 
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From these illustrations we derive the following 

RULE. 

1. How are the nwnibers to he, iDritten down ? A. Tenths 
under tenths, hundredths under hundredths, and so on. 

II. KoiD do you 'proceed to add ? A. As in Simple Addition. 

III. Where do you place the separatrix f A. Directly under 
the separating points above. 

More Exercises for the Slate. 

2. James bought 2,5 cwt. of sugar, 23,2G5 c^vt. of hay, and 
4,2657 cwt. of rice ; how much did he buy in all ? A. 30,0307 
cwt, 

3. James is li-f^ years old, Rufus 15^^, and Thomas 16^^0 5 
what is the sum of all their ages .'' A. 46,5 years. 

4. William expended for a chaise $2553^g-, for a wagon 

fi37i%%; for a bridle $^t^o, and for a saddle $11 A¥(y i what 
id these amount to ? A. ^304,455. 

5. A merchant bought 4 hhds. of molasses ; the first con- 
tained 62^*^ gallons, the second 72^^^^(j gallons, the third 50t^ 
gallons, and the fourth SS^igp^ gallons ; how many gallons did 
He buy in the whole .'* A. 240,6157 gallons. 

6. James travelled to a certain place in 5 days ; the first day 
he went 40Tn5- nviles, the second ^-fju miles, the third 42-^ 
railes, the fourth 22YiyuiT miles, and the fifth ^Q-yu^^U miles ; 
how far did he travel in all ? A. 162,0792 miles. 

7. A grocer, in one year, at different times, purchased the fol- 
lowing quantity of articles, viz. 427,2623 cwt., 2789,00065 cwt., 
42,000009 cwt., 1,3 cwt., 7567,126783 cwt., and 897,62 cwt. ; 
how much did he purchase in the whole year ? A. 11724,309742 
cwt. 

8. What is the amount of 3%-, 24.5xVirj %(y^o <J, 245Yxr^(T^ 
ItItMw. TuW, 427t(5^%uo, 4-i^ij, TTTT)^7^¥TT, and 1925 ? 
A. 2854,492472. 

9. What is the amount of one, and five tenths ; fortjr-five, 
-and three hundred and forty-nine thousandths; and sixteen 

hundredths.? A. i7,009. 



SUBTRACTION OF DECIMALS. 

H IbITT. 1. A merchant, ov/ing $270,42, paid $192,625; 
how much did he then owe ? 
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OPERATION. 

$270,42 
$192,625 



For the reasons shown in Addition^ we 
proceed to subtract^ and point off, as in Sub 
traction of Federal Money. 
Ahs. $77,795 

Hence we derive the following 

RUL,E. 

I. How do you write the numbers down ? A. As in Additicm 
of Decimals. 

II. Ho2o do you subtract ? A. As in Simple Subtraction, 

III. HoiD do you 2)lace the separatrix ? A. As in Addition 
of Decimals. 

More Exerci&es for the Slate. 

1, Bouglit a hogshead of molasses, containing 60.72 gallons; 
how much can I sell from it, and save 19,£>99 gallons for my 
own use ? A. 40,721 gallons. 

2. James rode from Boston to Charlestown in 4,75 minutes; 
Rufus rode the same distance in 6,25 minutes ; what was the 
difference in the time ? A. J ,5 min, 

_ 3, A merchant, having resided in Boston 6,2678 years, stated 
his age to be 72,G25 yrs. How old was he when he emigrated 
to that place ? A. 66,3572 yrs, 

Mote. The pupil must bear in mind, that, in order to obtain the 
answer, the figures in the parentheses are first to be pointed off, 
supplyin^ciphers, if necessary, then added together as in Ad- 
dition of Decimals. 

4. From ,65 of a barrel take ,125 of a barrel; (525) take ^ 
of a barrel ; (45) take ,45 of a barrel ; (2) take ,6 of a barrel ; 
(5) take ,12567 of a barrel ; (52433) take ,26 of a barrel ; (39) 
^. 2,13933 barrels. 

5. From 420,9 pipes take 126,45 pipes ; (29445) take ,625 of 
a pipe ; (420275) take 20,12 pipes ; (40078) take 1,62 pipes ; 
(4192.3) tdke 419,89 pipes ; (101) take 419,8999 pipes ; (10001). ' 
Ans. 1536,7051 pipes. 

MULTIPLICATION OF DECIMALS. 
H IjIT. 1. Hov/ many yards of cloth in 3 pieces, each piece 
containing 263^x^1 yards ? 

OPERATION. In this example, since multiplication is a 

short way of performing addition, it is plain 
that we must point oif as in additibli, viz, 
directly under the separating points in tte 
multiplicand ; and, as either factor may bie 
made the multiplicand, had there been two 



20,75 
3 

Am, 62,25 yds. 
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decimals in the multiplier also, we must have pointed off two 
more places for decimals, which, counting both^ would make 4 
Hence we rrmst ahcays point off in the product a^ many places 
for deciinals, as there are decimal places in both the factors. 
2. Multiply ^25 by ,5. 



>5 
Am. ,125 



In this example, there being 3 decimal 
places in both the factors, we point off 3 
places in the product, as before directed. 
The reason of this will appear more evi- 
dent by considering both the factors common fractions, and 
multiplying by U XLI., thus ; ,25=Y^^y, and ,5=y^-, now 

25 X 5 125 7 ■ 1 

100Xib~~"iooo' ^'"'^''^> written decimally, is ,125,v57i5., as before. 
3. Multiply ,15 by ,05. 

OPERATION. T ^T,- .u * u • 

In this case, there not being so many 

figures in the product as there are decimal 

places in both the factors (viz. 4), we place 

two ciphers on the left of 75, to make as 

many. This will appear evident by the 



,15 
,05 

Am. ,0075 



15 X 5 75 

following; ,15r=3^cr and ,05=T:Siy; ^^^^ iooxiOO~lOOOO~ 
,0075, .^ns., the same as before. 

From these illustrations we derive the following 
RUL.E. 

I. How do you multiply in Decimals ? A. As in Simple 
Multiplication. 

II. How many figures do you point off for decimals in the 
product? A. As many as are in both the multipliceind and 
multiplier. 

III. If there be not figures enough in the product for this 
purpose, how would you proceed f A. Prefix ciphers enough 
to make as many. 

Q. Wliai. is the meaning of annex ? A. To place after. 
Q. What is the meaning of Tpiefix ? ^. To place before. 

More Exercises for the Slate. 

4. What will 5,66 bushels of rye cost, at ^1,08 a bushel ? 
A. $6,1128, or $6. 11 c. 2-^ m. 

5. How many gallons of rum in ,65 of a barrel, each barrel 
containing 31^^ gallons ? (20475) In ,8 of a barrel ? (252) In 
,42 of a barrel? (1323) In ,6 of a barrel ? (189) In 1126,5 
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barrels? (3548475) In 1,75 barrels? (5^25) In 125,626789 
barrels ? (39572438535). Jlns. 39574,923'^ " 

6. What will 8,6 pounds of flour come t| 
(344) At $,03 a pound? (258) At|,035} 
$,0455 a pound ? (3913) At $,0275 
Ans. $],5308. 

7. At $,9 a bushel, what will 6,5 bushels^ 
What will 7,25 bushels? (^525) Will 
(2362995) Will ,62 of a bushel ? (558) Wi\ 
(69075) Will 1000,0005 bushels ? (90000043 
bushels? (9000045) A. $1227,307995. 



at $,04 a pound ^ 

L pound? (301) At 

pound? (23650). 



kf rye cost? (585) 

^62,555 bushels? 

" 76,75 bushels? 

Will 10,0G00d 



DIVISION OF DECIMALS 

IT SjITZ. In Multiplication, we point off as many decimals 
in the product as there are decimal places in t le multiphcand 
and multiplier counted together ; and, as divisic n proves multi- 
plication by making the multiplier and multipli and the divisor 
and quotient, hence, there must he as many d xiinal places in 
the divisor Q,nd quotient^ counted together , as tl ere are decimal 
places in the dividend. 

1. A man bought 5 yards of cloth for $8,75 ; how much was 
It a yard ? $,8,75=875 cents, or lOOths ; notk, 875-f-5=175 
cents, or 100ths, = $1,76 Atis. \ 

OR \ 

By retaining the separatrix, and dividing as in whole num- 
oers, thus : — 



OPERATION. 

5)8,75 
Ans, $ 1,75 



As the number of decimal places in the 
divisor and quotient, when counted to- 
gether, must always be equal to the 
decimal places in the dividend, therefore, 
in this example, as there ar^ no decimals 
in the divisor, and two in the dividend, by pointing off two deci- 
mals in the quotient, the number of decimals in the divisor and 
quotient will be equal to the dividend, which produces the same 
result as before. 

2. At $2,50 a barrel, how many barrels of cider can I have 
for $11 ? $11=1100 cents, or 100^^5, and $2,50=250 cents, or 
iOOths; then, dividing lOOths by lOQths, the quotient will evident' 
hj he a whole number, thus : — 
13 
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OPERATION. , Ij, this example, wo 

250) 1100 (4^5' baxrels, Ans. have for an answer 4 

1000 ' barrels, and ^fS of 

another barrei. But, 
instead of stopping 
here in the process, 
we may bring the re- 
mainder, 100, into 
10ths,by annexing a cipher (that is, multiplying by 10), placing a 
decimal point atHhe right of 4, a whole number, to keep it sepa- 
rate from the lOths, which are to follow. The separatrix may 
now be retained in the divisor and dividend, thus : — 

We have now for an answer, 
4 barrels and 4 tenths of anoth- 
er barrel. Now, if we count 



OPERATION. 

2,50)11,00(4,4 Alls, 
1000 



1000 
1000 



the decimals in the divisor and 
quotient (being 3), also the 
decimals in the dividend, reck- 
oning the cipher annexed as 
one decimal (making 3), we 
shall find again tlie decimal places in the divisor and quotient 
equal to the decimal places in the dividend. We learn, also, 
from this operation, that, when thcrt are more decivials in the 
divisor than dividend, there must he ciphers annexed, to the 
dividend to make the decimal places equal, and then the quo- 
tient will he a whole number. 

Let us next take the 2,d example in Multiplication, (IT LV.) 
and see if muUiplication of decimals, as well as whole numbers, 
can he proved by Ditrision, 

3. In the 3d example we were required to multiply ,15 by 
,05 ; now we will divide the product ,0075 by ,15. 



OPERATION 

,15), 0075^,05 Ana. 
75 



We have, in this example, (be- 
fore the cipher was placed at the 
left of 5), four decimal places in 
the dividend, and two in the divi- 
- I sor ; hence, in order to make the 

I decimal places in the divisor and 
quotient equai to ine dividend, we must point off two places 
for decimals in the quotient. But, as we have only one decimal 
place in the quotient, the deficiency must be sappHed by pre- 
fixing a cipher. 

The above operation will appear more evident by common 

fractions, thus: ,0075:::=xin3VD ; ^'^^^ )I'J-— ^T^A ; ^i^tr jx^O'tfO 

is divided by -j^gV ^V inverting Y(f'ij (Ti XLVII.), thus, ^^{55^ 

,(>."). Jns., as befor 



-. — IL^Q^ 
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From these illustrations we derive the following 
RULE, 

I. How dc you write the numbers do2on, and divide ? A. Ka 
in whole nurabers. 

II. How many figures do you point off in the quotient for 
decimals? A. Enough to make the number of decimal places 
in the divisor and quotient, counted together, equal to the 
number of decimal placed in the dividend. 

IJI. Suppose that there are not figures enough in the quotient 

{Qr this j>urpose, what is to he dune 9 A. Supply this defect 
y prefixing ciphers to said quotient. 
iV. What is to be done when the divisor has more decimal 
places tlian the dividend ? A. Annex as many ciphers to the 
dividend as will make the decimals in both equal. 

V. What xoill be the value of the quotient in such cases? 
A. A whole number. 

VI. When the decimal places in the divisor and dividend are 
equal, and the dimsor is not contained in the dividend, or lohen 
there is a rem,ainder, how do you proceed ? A. Annex ciphers 
to the remainder, or dividend, and divide as before. 

VII. What places in the dividend do these mphers take ? 
A. Decimal places. 

More Exercises for the Slate. 

4. At $^25 a bushel, how many bushels of oats may be bought 
for $300,50 ? A. 1202 bushels. 

5. At $,12.^, or ^,125 a yard, how many yards of cotton cioth 
may be bought for $16 ■ A, 128 yards. 

6. Bought 123 yards of tape for $,64 ; how much was it a 
yard ? A. $,005, or 5 mills. 

7. If you divide 11(3,5 barrels of flour equally among 5 men, 
how many barrels will each have ? A. 23,3 barrels. 

A''ote. The pupil must continue to bear in mind, that before 
he proceeds to add together the figures in the parentheses, he 
must prefix ciphers, when required by the rule for pointing off. 

8. At $2,255 a gallon, how many gallons of rum may be 
bought for $28,1 875.? (125) For $56,375 .? (25) For $11^,75.? 
(50) For $338,25 ? (150) A. 237,5 gallons. 

9. If $2,25 will board one man a w^eek, how many weeks 
can he be boarded for $1001,25.? (445) For $500,85.? (2226) 
For $200,7 ? (892) For $100,35 ? (446) For $60,75 ? (27) 
A. 828,4 weeks. ^ ^ \ J ^ \ ? 

10 If 3,355 bushels of corn will fill one barrel; how many 
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barrels will 3,53275 bushels fill ? (105) Will ,4026 of a bushel ? 
(12) Will 120,780 bushels ? (36) Will 63,745 bushels ? (19) 
Will 40,260 bushels ? (12) A. 68,17 barrels. 

11. What is the quotient of 1561,275 divided by 24,3 .? (6425) 
By 48,6? (321J25) By 12,15.? (1285) By 6,075.? (257) 
Alls, 481,875. 

12. What is the quotient of ,264 divided by ,2 .? (132) By ,4 ? 
{m) By ,02 .? (132) By ,04 .? {Q>Q>) By ,002 ? (132) By ,004 .? i^m) 
Alls. 219,78. 



REDUCTION OF DECIMALS. 

\ XiVTl. To change a Vulgar or Common Fraction 
to its equal Decimal. 

1. A man divided 2 dollars equally among five men; what 
part of a dollar did he give each .? and how much in lOths, or 
ducimals .? 

In common fractioTis, each man evidently has ^ of a dollar ^ 
the answer ; hut, to express it decimally, we proceed thus: — 



OPERATION. 
Knm^er. 
Denom. 5)2,0 (,4 
20 



In this example, by annexing one cipher 
to 3, making 30 tenths, we find that 32 is 



In this operation, we cannot divide 2 
dollars, the numerator, by 5, the denom- 
inator ; but, by annexing a cipher to 2, 
(that is, multiplying by 10,) we have 20 
tenths, or dimes ; then 5 in 20, 4 times; 
Ans. 4 tenths, = ,4 that is, 4 tenths, = ,4 : Hence the 
common fraction 5 , reduced to a decimal, is ,4, Ans. 
§. Eeduce ^^ ^^ ^^^ equal decimal. 
OPERATION. 

32)3,00 (,09375 ... 

2gg not contained in the lOths; consequently, a 

cipher must be written in the lOths' place 
in the quotient. These 30 tenths may be 
brought into lOOths by annexing another 
cipher, making 300 hundredths, which con- 
tain 32, 9 times ; that is, 9 hundredths. By 
240 continuing to annex ciphers for lOOOths, 

224 &c., dividing as before, we obtain ,09375, 

Ans. By counting the ciphers annexed to 
160 the numerator, 3, ice shall find them equal 

160 '^ ^^^ decimal places in the quotient. 
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Kote. In the last answer, we have five places for decimals; 
but, as the 5 in the fifth place is only yo cmJtjtj- of a unit, it will 
be found sufficiently exact for most practical purposes, to ex- 
tend the decinjals to only three or four places. 

To know whether you have obtained an equal decimal, 
change the decimal into a common fraction by placing its prop- 
er denominator under it, and reduce the fraction to its lowest 
terms. If it produces the same common fraction again it i» 
right ; thus, taking the two foregoing examples, ^^^^^-^"^^^^ - 
Again, ,09375=TMBir=^. 

From these illustrations we derive the following 
RUI.E. 

I. How do you proceed to reduce a common fraction to its 
equal decimal ? A, Annex ciphers to the numerator, and divide 
oy the denominator. 

II. How long do you continue to annex ciphers and divide f 
i. Till there is no remainder, or until a decimal is obtaii>ed 

sufficiently exact for the purpose required. 

III. How many figures of tlie cpioticnt will be decimals? 
A. As many as there are ciphers annexed. 

IV. Suppose that there are 7Wt figures enough in the quotient 
for this purpose, what i^ to he done f A. Prefix ciphers to 
supply the deficiency. 

More Exercises for the Slate, 

3. Change i, |, ^, and 5^3- to equal decimals. A. ,5, ,75, 
,25, ,04. > > ^ y 

4. What decimal is equal to ■^? (5) What:=:|- .? (5) What 
—A-' (75) What=^u? (4) Ans. 1,34. 

5. What decimal is equal to y^ ? (5) What==| ? (25) 
What=i7^ ? (5) What=:/^? (175) What=:-ft ? (625) A, 1,6. 

6. What decimal is equal to ^.? (HH) What=|-? (4444) 
What:=^V? (10101) What=^.? (3333)* .^.,898901.+ 



* When decimal fractions continue to repeat the same figure, like 333 
&c m this example, they are called Repetends, or Circulating Decimals! 
v\ lien only one figure rejjeats, it is called a single vepetend ; but, if two or more 
figures repeat, it is called a compound repctend : thus, ,333, &c. is a sin-'Ia 
rep^tend, ,010101, &c. a compound repetend. ** 

NVhon other decinmls come before circulating decimals, as ,8 in ,K^3, tha 
decimal ^s called a mixed repetend. 

It is the coimnon practice, instead of writing the repeating figures several 
timcB, to place a dot over the repeating figure in a single repetend ; thus, lll,&!t» 
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^ XiVlIZ. To reduce Compound Numbers to Deci- 
mals of the highest Denomination. 

Reduce 15 s. 6d. to the decimal of a pound. 

OPERATION. 

12)6, d. In this example, 6 d. = y^ of a shilling, 

and 6 , reduced to a decimal by. IT LVII. 

20) 15, 5 s. is equll to ,5 of a shilling, which, joined 

ryryc /p with 15 s., makes=15, 5 s. In the same 
, / /D A. . manner, 15,5 s.-i-20 s.=,77o £, Ans. 



is written 1 5 also over the first and last repeating figure of a compound rej)e- 
tend 5 thus, for ,030303, &.c. we write, ,03. 

The value of any repetend, notwithstanding it repeats one figure or more an 
infinite number of times, coming nearer and nearer to a unit each time, though 
never reaching it, may be easily determined by common fractions ; as will 
appear from what follows. 

By reducing 4- ^o a decimal, we have a quotient consisting of ,1111, &c., that 
ia, the repetend, ,1 *, 4-, then, is the value of the repetend 1, the value of ,333, 
&.C. ; that is, the repetend 3 must be three times as much j that is, -S- and 
,4 = ^; ,5 = ^ ; and ,9 = ^=1 whole. 

Hence, we have the following RULE for changing a single repetend 
to its equal common fraction, — Make the given repetend a numerator ^ vniting 
9 underneath for a denominator^ and it is done. 

What is the value of ,1 .? Of ,2 ? Of ,4 ? Of ,7 ? Of ,8 ? Of ,G ? jS. ^, |, |- 

h h I- 

By changing -gV ^o o- decimal, we shall have, ,010101, that is,, the repetend 
Jii. Then, the repetend ,04, being 4 times as much, must be ^-, and ,36 must 
be If, also ,45 = If 

If ^4-g- be reduced to a decimal, it produces ,00i. Then the decimal ,004, 
being 4 times as much, is ^^^j ai^d ,036=-^^. This principle will be 
Vue for any number of places. 

Hence we derive the following RULE for reducing a circulating 
decimal to a common fraction, — Make the given repetend anuinerator, and the 
denominator will he as many 9s as there are figures in the repetend. 

Change ,18 to a common fraction. A. •^■|-= ^• 
Change ,72 to a common fraction. A. ^f^=-5nr« 
Change ,003 to a common fraction. Jl. -^-^ = Tj^-g-* 
In the following example^ viz. change ,83 to a common fraction, the w- 
peatiog iigun 10 3, tbet is, ^, and ,8 is -^ j then ^, jostead of b^iog ^ of 
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Hence we derive the following 
RULE. 

1. How must the several denominations be placed f A. One 
above another, the highest at the bottom. 

II. How do you divide? A. Begin at the top, and divide as 
in Reduction ; that is, shilUngs by shillings, ounces by ounces, 
&c , annexing ciphers. 

III. Hoxo long do you continue to do so? A. Till the denom 
inations are reduced to the decimal required. 

More Exercises for the Slate, 

2. Reduce 7 s. 6 d. 3 qrs. to the decimal of a pound. 

A. ,378125 £. 

3. Reduce 5 s. to the decimal of a pound. A. ,25 £,. 

4. Reduce 3 farthings to the decimal of a pound. 

A. ,003125 £. 

5. Reduce 2 qrs. 3 na. to the decimal of a yard. 

A. ,6875 yd. 

6. Reduce 2 s. 3 d. to the decimal of a dollar. A. $,375. 

7. Reduce 3 qrs. 3 na. to the decimal of a yard. A. ,9375 yd. 

8. Reduce 8 oz. 17 pwts. to the decimal of a pound Troy. 

A. ,7375 lb. 

9. Reduce 8 £, 17 s. 6d. 3 qrs. to tlie decimal of a pound. 

A. 8,878125 £. 



a unit, is, by being in the second place, ^ of -j^=:^5--, then -^ and 
^ added together, thus, ^ _j_ .^3^ — _ |^, _ 25 , jins. 

Hence, to find the value of a mixed repetend — First find the value of the 
repeating decimals, then of the other decimals, and add these results together. 
9. Change ,916 to a common fraction. j1. ^ljj._j_ 6 __8.2.^__ 11. 

Proof, 11 -~ 12 = ,916. 

3. Change 203 to a common fraction. A. t^j^. 

To know if the result be right, change the common fraction to a deeintal 
again. If it produces the same, the work is right. 

Repeating decimals may be easily multiplied, subtracted, &c. by iint r9doo> 
iug tlicm to their equal common fractions. 
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n ZiIX. To reduce Decimals of higher Denomiua 
tions to Whole Numbers of lower Denominations, 

This rule is the reverse of the last. 
Let us take the answer to the first example. Reduce ,775 £ 
to whole numbers of lower denominations. 
OPERATION 
£> ,775 In this example ,775 £, reduced to shillings, 

2Q that is, multiplied by 20, gives 15,5, (for 

ciphers on the right of a decimal are of no 
S 15 500 value;) then the decimal part ,5x12=6,00 

' . =6d. Mns. 15 s. 6 d. 



d. 6,000 

Hence we derive the following 
RULE. 

1. How do you proceed? J3. Multiply the given decimal as 
m Reduction ; that is, pounds by what makes a pound, ounces 
by what makes an ounce, &c. 

II. How many -places do yoii. point off in each product for 
decimals ? A. As many as there are decimal places in the 
given decimal. 

III, Where toill you find the ansioer ? A. The several de- 
nominations on the left hand of the decimal points will be the 
answer. 

More Exercises for the Slate. 
The following examples are formed by taking the answers in 
the last rule ; of course, the answers in this may be found in the 
examples of that. The examples in each are numbered so as 
to correspond. 

2. Reduce ,378125 £ to whole numbers of lower denomi- 
nations. {For atis. see ex. JYo. 2, IT LVIIL) 

3. What is the value of ^ £ of a pound ? 

4. What is the value of ,003125 of a pound .' 

5. What is the value of ,6875 of a yard ? 

6. What is the value of ,375 of a dollar .'* 

7. What is the value of ,0375 of a yard ? 

8. What is the value of ,7375 of a pound Troy ? 

Application of the two foregoing Rules, 
1. What will 4 yards of cloth cost, in pounds, at 7 s. 6d. a 

yard? 7 s. 6d., reduced to a decimal. = ,375 £ X 4 yds.= 

£1,500 
^ 
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2. At $G a cv/t., what will 2 cv/t. 2 qra. of rice cost ? .^. $15. 
o. At $20 a to^ what will 15 cwt. 2 qrs. of hay cost? 

■ ^. $15,50 

4. What cost 6 cwt. qr. 7 lbs. of sugar, at $'11,25 a cwt. 

^. $68,2034- 

5. What cost 60 gals. 1 pt. of rum, at $,78 a gallon ? 

A. $46,897i^o- 

6. At $1,25 a bushel, what will 36 bu. Opk. 4qts. cost.? 

A. $45,156tV<f- 

7. At $4,75 a yard, what will 26 yds. 2 qrs. of broadcloth cost '* 

A. $125,87^. 

8. At 2£, 10 s. a cwt., what will 6 cwt. 3 qrs. of rice cost.? 
2 £, 10 s. = 2,5 £, and 6 cwt. 3 qrs. — 6,75 cwt. ; tlim, 6,75X 

2,5 = 16,875£x20 = 17,5s.Xl2 = 6d. Ans. 16 £, 178. 6d. 

9. What will 6 gallons, 2 qts. of brandy cost, in pounds, at 15 
ihillings a gallon .? A. 4 £. 17 s. 6 d. 



REDUCTION OF OURRSNOXSS. 
IT XfX. An apology may by some be deemed necessary for the 
omission, in this work, of much that is contained in other trea- 
tises, respecting what is called " the currencies of the different 
United States." The author, however, deems it rather neces- 
sary to apologize for introducing the subject at all. Those 
merely nominal currencies, originally derived from Great Brit- 
ain, have long been obsolete in law, and ought to become so in 
practice. So long, however, as that practice continues, it may 
be necessary to retain a brief notice of it in elementary works. 

Note,. It was not intended that the following Table should 
be exact in every particular to a mill, but enough so, to corre- 
spond with the pecuniary calculations current among men of 
business ; and, as such,Jt will be committed to memory more 
easily. 

The design of the Table is not that it should be learned by 

rote, but by actual calculations from a few data ; thus as 1 

far. is ^ of a cent, then 2 farthings are f . Again, as 3 d. fs 4 
cents, and 3s. are 50 cents, then 3 s. 3 d. are 54 cents. It would 
bo well for the teacher to direct the attention of the pupil to 
this object by explanations. 
Repeat the 

TABLE. 

1 fartliing . . . is . . . \ of a penny ^ . . . or . , . \ of a cent 

2 farthings . . are , . i^ of a penny, ... or ... | o/ a cenU 
'^ farthings . . are . . % of a penny, ... or ... 1 cent. 

4 farthings . . are . . I penny, or . . . \\ cent*. 
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TABI.E. 


Pence, cts. 


8. 


d. d. cts. 


1 


is n 


1 awrf 


1 ar^^ 13 or 18 


2 


are 2g 


1 and 


2 are 14 or 19^ 


3 


are 4 


1 a«^ 


3 are 15 or 21 


4 


are 5^ 


1 and 


4 are 16 or 22 


4h 


are 6| 


1 and 


5 are 17 or 23!^ 


5 


are 7 


1 a??c^ 


6 are 18 or 25 


6 


are 8^ 


1 a7id 


7 are 19 or 26.^ 


7 


are 10 


1 and 


8 are 20 or 27^ 


8 


arc 11 


1 and 


9 are 21 or 29 


9 


are 12^ 


1 a-Ti^ 10 are 22 or 30^ 


10 


are 14 


1 aw^ll are 2:3 ar 3l| 


11 


are 15 


1 and 12 are 24 or 33^ 


12 


are 16| 


2 a7i<Z 


3 are 27 or 37^ | 



s. d. d. cts. 
2 and 6 are 30 or 42 

2 arz^ 9 are 33 or 46 

3 and are 36 or 50 
3 and 3 arc 39 or 54 
3 and 6 are 42 or 58 J 

3 awfi^ 9 are 45 or 62^ 

4 and are 48 or 66| 
4 aarf 3 are 51 or 71 
4 an</ 6 are 54 or 75 

4 a/irf 9 are 57 or 79 

5 anfi^ are 60 or 83J 

5 and 6 are 66 or 91 § 

6 arwZ are 72 or 100 

1. At 3 farthings a yard, what will 2 yards of tape cost in 
cents ? 

2. What will 2 sticks of twist cost, in cents, at | d. a stick ? 
At ;! d. a stick ? At | d. a stick ? 

3. At 7 d. a piece, how many cents will buy 1 inkstand? 
Will buy 2.? Will buy 3.? 4? 5.? 6? 

4. How many cents must you pay for 2 rulers, at 9 d. a 
piece ? For 4 ? For 6 ? For 8 .? For 16 .? For 24 r For 
32.? 

5. What will 2 yards of lace come to in cents, at 1 r. 6 d. a 
yard ? What will 3 yards ? What will 4 yards ? What will 
6 yards ? 

6. When oats are 3 s. 6 d. a bushel, how many cents will 
buy 2 bushels ? 

7. When rye is 3 s. a bushel, how many cents will buy 
2 bushels ? How many 3 bushels ? How many 4 .? How 
many 8 ? 

8. When corn is 4 s. 6 d. a bushel, what are 2 bushels worth 
in cents ? What 4 busJiels ? What 8 bushels ? What 12 
bushels .^ 

9. How many cents make a dollar ? JJ. 100. 

10. If a Latin Grammar cost 6 shillings, how many dollars will 
buy 2 ? How many 4 .? "How many 6 .? How many 8 ? How 
many 20 ? 

11. What will 2 barrels of flour come to, at 30 shilhngs per 
barrel ? What will 3 ? What will 6 .? What will 7 .? 

12. If you buy a book for 1 shilling and 6 pence, and give the 
bookseller a fifty-cent piece, how many cents in change mua 
he give you ? 

13. If you buy a Latin Grammar for 4 shillings and^Q pence^ 
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and give the bookseller 1 dollar, how many cents must he pay 
you ? 

14. If you have 4.^ pence a week, how many weeks will come 
to a dollar .'' How many to 2 ? How many to 3 ? 

15. If I pay 1 s. {"> d. for 1 meal of victuals, how many meals 
can I have for a dollar .'' For 2 dollars ? For ^ a dollar .'' For 
i of a dollar ? For 3 dollars ? For 4 ? 

16. When broadcloth is 12 s. a yard, for how many dollars 
can you buy 2 yards ? Plow many 3 ? How many 5 ? 

17. You buy a hat for 18 shillings, and give the store-keeper 
a five dollar bill ; how many dollars must he give you in 
change ? 

16. How many cents are 2 s. 2 d. .? 2 s. 5 d. ? 2 s. 7 d. ? 
2 s. lOd. .? 3 s. Id. .? 3 s. 5 d..? 3 s. 8 d.? 4 s. 2d. .? 4 8. 
5 d. ? 4 s. 7 d. ? 7 8. 7 d. ? 9 s. d. ? 10 s. C d. ? 12 s. ? 
12s. Gd.? J2s. 9d. .? 13s. .^ 14 s. 6 d..? 15 s. .? 15s. 6d..? 
ir)8. 9d..^ llDs. 6d. .? 17 s. 6 d..? 18 s..? 21s..? 24 s..? 
27 s. ? 30 s. ? 36 s. ? 42 s. .? 48 s. ? 54 s. ? 60 s. ? 66b. ? 



Q. What is that, which you have now leen doing, called? 
,i. Reduction of Currencies. . 

^. Jlrc pounds, shillings, 'pence and farthings the same in all 
countries f A. They are the same in name, but not in value. 

Q. Wluit was their value formerly in England and her Ameri- 
can colonies ? A. The same. 

Q. What has occasioned the differ ejice in value? A. The 
lejrislatures of these colonies emitted, or put in circulation, 
bills, which depreciated in value in various degrees. 

Q. What is the number of shillings, which it takes, in any 
state, to make a dollar, called ? A. The currency of that state. 

Q. How many shillings make a dollar in the JS'ew England 
states, Virginia, Kentucky, and Tennessee? A. 6 shillings. 

Q. What name docs the currency of these states take ? A. 
The New England currency. 

New England Currency. — To reduce this Cur- 
rency to Federal Money, and Federal Money again to 
the same Currency. 

Q. Wliat part of a pound is $1 or 6s. of this curreiicy? A. 
Tpjj z=z ^g- ; decimally, = ,3. 

1, How many dollars in 3 £. 8 s. 3 d. ? 

By reducing 3£. Ss. 3d. to decimals, by IT LVIII, w& have 
3,41 i^£. JVow, since every ,3 of a pound is a dollar j it is cvi- 
dcnt, thut, as many times as ,3 is contained in 3,4125£., so Tiiany 
dollars there will be, thus : — 
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OPERATION. 

,3)3,4]25 

$11,375, Ans. 



The pupil must recollect thaty en division of dect 
mals, there must be the same number of decimals in 
the divisor ajul quotient that there is in the dividend 
There are 4 in the dividend^ and 1 in the divisor / 
consequently J there mvst be 3 pointed off in the quo- 
tient. 



2. How many pounds in $ljL,375 ? 

This example being the reverse of the last, it is evident that 
we must multiply by ,3. 



OPERATION. 

$11,375 
,3 



^. 3£. 8 s. 3d. 3,4125 
20 



8,2500 
12 



It will bd recollected by the pupil in pointing 
offy that there must be as many decimal places 
in the product^ as there are decimal places in 
both multiplier and mxUtiplicand, 



3,0000 

From these illustrations we derive the following 
RULE. 

I. How do you reduce the JVew England currency to federal 
moncxj ? A. Reduce the question to the decimal of a pound, 
and divide by ,3. 

II. How do you reduce federal money to the same currency 
again f A. Multiply by ,3. 

More Exercises for the Slate, 

3. Bought a building for 17£. 15 s. 6d. ; how many dollars 
will pay for it? A. $59,25. 

4. How many pounds in $59,25 ? (17-15-6) In $177,75 ? 
(53-6-6) In $355,50? (106-13) In $71? (21-6) In $142.? 
(42-12) In $568? (170-8) ^n^.4]2£.ls. 

5. What will 15 barrels of flour cost in dollars, at 6£. 16 s^ 
N. E. currency a barrel? (340) At 7£. 10 s. a barrel ? (375) 
At 7£. 7 s. a barrel ? (36750) At 6£. 10 s. 6 d. a barrel ? (32625) 
At 6£. 4 s. 6 d. a barrel ? (31125) A. $1720. 

6. What will 4 acres of land cost in pounds, at $50 an acre ? 
(60) At $49 an acre ? (58-16) At $48 an acre ? (57-12) At 
$25 an acre ? (30) At $12 an acre ? (14-8) At $24,50 an 
acre ? (29-8) Ans. 250£. 4 s. 

7. What will 4 acres of land cost in federal money, at 15£. 
ati acre ? ^200) At 14£. 14 s. an acre ? (196) At 14£. 8 s. an 
itcre ? (192) At 14£. 4 8. an acre ? (189333) At 3£. 128. an 
acre ? (48) At 7£. 4 s. an acre ? (96) Ans. $921,383. 
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8. What will 15 barrels of rum cost, in pounds, at $22,75 a 
barrel ? (102-7-6) At $23,75 a barrel ? (106-17-6) At $20,75 
a barrel ? (i)3-7-G) Jin's. 302£. 12 s. 6 d. 

\) A gentleman in Virginia purchased a house for 300 £. 15s. 
Gd. (10i)2.->«3), 40 acres of land for 61£. 5 s. 6 d., (20425) and 
expended for repairs 10l)£. 9 s. 8d. (364944). What did the 
whole amount to in federal money ? A. $1571,777. 

New York Currency. — Q. What is the currency of 
J\''cio York, North Carolina, and Ohio called ? Ji. New York 
currency. 

Q_. How many shillings make a dollar of this currency f A. 
8 shillings. 

Q. What part of abound is Qs. A. -^jj = -y\j ; decimally = ,4. 

RuLK I. Hoio do you proceed to reduce this currency to fede- 
ral money, and federal money to the same currency ao-ain ? A. 
Take ,4 and proceed with it as with ,3 in the last rule. 

1. Change 204£. 18 s. to dollars and cents. 

204£. 18 s. = 204,9£^4 = $512,25, Ans, 

2. Change to federal money 409£. 16 s. ; (102450) 136£. 12s. ; 
(34 \ 50) 413£. 16 s. ; (103450) 49£. 12 s. ; (124) 50£. 2 s.; (12525) 
(>00£. (1500) Ans. $4149,75. 

3. Change into New York currency $22,078; (8-16-7-1) 
$44,154; (17-13-2-3) $88,312; (35-6-5-3) $176,624 ; (70-12-11-3) 
^n^. 1.32£.9s. 34d- / sf , ; v / 

4. What will 20 yards of cloth cost, in dollars and cents, at 
15 js. 6 d. a yard ? (3875) At 12 s. 6 d. a yard ? (3125) At 13 s. 
6d.ayard? (3375) At 17 s. 6d. ayard ? (4375) ^W5. $147,50. 

Pennsylvania Currency. — q. What is the currency 
of New Jersey, Pennsylvania, Delaware, and Maryland called f 
A. Pennsylvania currency. 

Q. How many shillings make a dollar of this currency f A 
7 s. 6 d. 

Q. What part of a pound is 7 s. 6 d. ? 

A. 7s.6d.== 90 d. and 20 s. = 240 d. ; then, 2^^ = t ^ • 

Rnr.K I. How do you reduce this currency to federal money f 
A. Divide by i ; that is, multiply by 8, and divide by 3. 

II. How do you reduce federal money to the same currency 
again f A, Multiply by f . 

Exercises for the Slate, 

1, Change 60£. 15 s. to federal money. 

60£ . 15 s. = 60,75£ X 8 = 486 -^ 3 = $162, Ans. 

2. Change $162 to Pennsylvania currency. 

fl62 X 3 = 486 ~ 8 = 60,75£. = 60£. 15 s. Ans. 
%Change to dollars and cents 8()£. ; (213333) 250£. 16 « 
14 
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(6CeS(j) 240£. ; (640) 1£. 15 s. 7 d. ; (4744) 50£. 7 s. 2 d. ; 
(in42S8) ^ns. $1661 ,165 -j-. 

4. Change to fennsylvania currency $9,50 ; (3-11-3) $28,50; 
(10-13-U) $57; (21-7-6) $85,50; (32-1-3) $42,25; (15-16- 
30-2) $126,75; (47-10-7-2) $633,75; (237-13-1-2) ^ns. 
366£. 14 s. 4 d. 2 qrs. 

Georgia Currency.— Q. IVhat is the currency of Caro- 
lina and Georgia called 9 A. Georgia currency, 

Q- How many shillings make a dollar of this currency ? A. 
4 s. 8 d. 

Q. What -part of a pound is 4 s. 8 d. ? A. 4 s. 8 d. = 56 d., 
and20s.=240d.; then, 56d. is s^^^ =^7^ie . 

Rule I. How do you reduce Georgia currency to federal 
money ? A. Divide by -jjj ; that is, multiply by 30, and divide 
by 7. 

II. How do you redtice federal money to the same currency 
again ? A. Multiply by ^i^- 

Exercises for the Slate. 

I. Change 835£. 9 s. to federal money. 

835,45£. X 30 = 2506350 -4- 7 == $3580,50, Ans, 
2» Change $3580,50 to Georgia currency. 

$3580,50 X 7 = 25063,50-^30=835£. 9s. Ans. 

3. Changetofederalmoney208£.17s.3d.;(895125) 104£.8«r. 
7 d. 2 qrs. ; (447562) 252£. 3 s. 1 d. 2 qrs. (1080669) A. $2423,356. 

4. Change to pounds, shillings, &c. $447,562 ; (104-8-7-1) 
$895,125; (208-17-3) $1080,669(252-3-1-1) .^. 565£. 8 s. 
11 d. 2 qrs. -f 

English or Sterling Money. — Q. How many shil- 
lings of this money make a dollar ? A. 4 s. 6 d. 

Q. What part of a pound is A 3.6 A. 9 ./?. 4 s. 6 d. = 54 d., 
and20s. = 240d.; then, $1 is ^V^^. =:^q-^ . 

Role I. How may sterling money he reduced to federal 
money ? A. Divide by -^^ ; that is, multiply by 40, and divide 
by 9. 

II. How do you change federal money to sterling TTumetff 
A. Multiply by ^u- 

Exercises for the Slate. 

1. Change 21 £. 7 s. 6 d. to federal money. ^ 

21 £. 7 s. 6 d. = 21,375 X 40 = 855,000 -^ 9 = $95, Ant 

2. Change $95 to sterling money. A. 21 £. 7 a. 6 d. 

3. Change 21 £. 7 s. 6 d. to federal money. A. $95^ 

4. Change $285 to sterling money. A. 64 £. 2 s. ^(d. 
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CAx\ADA Currency. — Q. Wkax is the currency of Canada 
tind Kova Scotia called f A. Canada currency. 

Q, How many shiiUngs of this currency make a dollar ? .i. 5 s. 

Q. What part of a pound is5s.P Ji. j*[j = ^* 

Role I. How do you change this currency into federal 
vioncy ? A. Divide by \ ; that is, multiply by 4. 

II. HoiD do you reduce federal money to Canada currency? 
A. Multiply by \ ; that is, divide by 4. 

Exercises for the Slate, 

1. A gentleman, residing in Boston, contracted a debt of 
200£. 17s. in Halifax ; how many dollars will pay the debt? 

200£. 17 s. = 200,85£. X 4 = $803,40, Ans. 

2. A, residing in Montreal, sent 300£. Canada currency to 
B^ his correspondent in New York, to purchase 120 barrels of 
flour. The flour cost $12,50 per barrel ; how much, in Canada 
currency, is the balance which is due ? A. 75£. 

3. A merchant in Quebec wrote to his correspondent in 
Philadelphia, to purchase a large quantity of cotton. His cor- 
if^spondent writes he has purchased 300 bales, each containing 
2To pounds, at 10:f cents per pound. How many pounds Can- 
ada currency must the mercliant remit to his agent to meet the 
purchase price ? A. 2114£. 1 s. 3d. 

Foreign coins are estimated in the United States 
according to the following 

TABLE. 

Livre of France, $ ,18^. 

Franc of France, $ jlSJ. 

Guilder or Florin of the U. Netherlands, . $ ,40. 

Mark Banco of Hambnrg, $ ,33^. 

Rix dollar of Denmark, $1,00. 

Real of Plate of Spain, . ' $ ,10. 

Milrea of Portugal, . $1,24, 

Tale of China, . $ 1,48. 

Pagoda of India, $ 1,84. 

Rupee of Bengal, $ ,50. 

1. Reduce 500 livres of France to federal money. 

1 livre =- $ ,18^ ; then, 500 X 18^ = $1)2,50, Ans. 

2. Reduce $92,50 to livres of France. A. 500 livres. 

3. Reduce 5000 francs to federal money. A. $937^. 

4. Reduce 12500 florins to federal money. A, $5000. 

5. Reduce $5000 to florins. A, 12500 florina. 
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15S ARITHMETIC. 

A pound sterling of Great Britain, ... $ 4,44|. 
A pound sterling of Ireland, $4,10. 

Questions on the foregoing. 

1. How many are 40, 5, and 9, added together ? How many 
100 -f 19 -f- 9 ? How many 400 + 50 -f- §5 + 9 ? How many 
500 4- 100 4-80 + 20 ? How many 89 + 9 -f 8 4- 6 ? 

2. How many are 6 times 50 ? 10 X 100 ? 10 X 1000 ? 
20 X 60 ? 30 X 40 ? 

3. What number added to 20 will make 30 ? Will make 40 ? 
Will make 39 ? Will make 89 ? 

4. What number multiplied by 4 will make 8 ? Will make 
40 ? Will make 400 ? 600 ? 1000 ? 

5. What number divided by 8 will make 2 ? Will make 6 
Will make 10 ? 

6. If the minuend be 40, and the subtrahend 21, what will be 
the remainder ? 

7. If the remainder be 40, and the subtrahend 20, what will 
be the minuend ? 

8. If the divisor be 6, and the quotient 8, what will the divi- 
dend be ? 

9. If the quotient be 10, and the dividend 120, what will the 
divisor be ? 

10. If the product of two numbers be 84, and the multiplicand 
7, what will the multiplier be ? 

11. What will 120 yards of cloth cost, at 50 cts. a yard ? (Di- 
vide by the aliquot part, found in H XX VII I.) At 33^ cents ? 
At 25 cents? At 20 cents? At IGf cents? At 12^ cents? 
At 10 cents? At 5 cents ? 

12. How many times will a little wheel, 6 inches in circum- 
ference, turn round in going 1 foot, or 12 inches ? In going 3 
feet, or 36 inches ? In going 5 feet ? 12 feet ? How many 
times in going across the street, allowing it to be 3 rods, 3 
yards, and 1 foot, or (iGO inches. 

13. What must be the circumference of a wheel that turns 
round twice in goinor 2 feet, or 24 inches ? 

14. How many shillings in 8 d. 4" ^ d. -f- 10 d. ? 

15. How much does 19 s. 6 d. lack of 1£. ? 

16. How many pounds are 2 times 30 s. ? 4 X 10 s. ? 

17. Divide 15 s. by 2. 

18. Reduce |- to its lowest terms. 

19. Reduce t^j, t% T^^KT^ TTToy to their lowest terms. 

20. What fraction can you use for -^^j ye, xV) h 2^ •'' 

21. What part of a month is 1 day ? ^. -gV- Is 2 days ? ./?. 
j^=:-fV- Is5days? £.^jj=zi. Is7daya_? .^. g^. la 8 
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dejs ? J.-^^=i ■^. Is 9 days ? A. ^jj = tV- Is 15 days ? 
^. *& = i- Is 20 days? ^. f -J nz f. 

22. How much is i of i? ^ofi? iofiof^? 

23. How much is |- of J .'' ^"V of -]^ •'* 

24. How many limes is 2 contained in | ? How much is ^ 
of§.^ 

25. How many times 2 in ^ .^ {To divide a fraction, we mul- 
tiply the denominator, or divide the numerator^ 2 in y^ .'' 3 in 
T^.^' 3 in if.? 4inf-?-.? 

26. How much is -^ of -^^ of a month ? ^ of ^ of a month ? 
I of a month divided by 2 is how much .'' How much is ^ of 
§3- of a month .? 

27. James has J of a dollar, Rufus |, and Thomas the 
remainder of the dollar ; what is Thomas' part .'' 

23. "William had J of a ticket, Henry ^, and James ^ ; what 
part of a ticket did they all own ? {Find how marty 8ths each had 
first.) 

29. What kind of fractions are the following, viz. ^, |, 5^, 7J, 

30. Reduce ^ to a decimal. 

31. What decimal is equal to ^ ? ^ ? -f^ ? | ? 

32. James has ,2 of a ticket, William ,5, Thomas ^, and 
Harry the remainder ; how much does Harry have ? 

33. What is the amount of ,34- ,4 4- ,1 ? 
:34. Multiply ,6 by ,5. 

35. How much is ,5 of ,5 ? 

36. How much is ,3 multiplied bv ,4 ? 

37. Divide ,24 by ,6. 

38. Divide ,8 by ,2. 

39. Divide ,6 by ,15. 

40. From ,5 take ,25. 

41. Y of 14 is 2 ; 2, then, is ^ of what number ? 

42. I of 4 is 2 ; 2, then, is ^ of what number .' 

43. 3 is ^ of what number ? 

44. 4 is 3" of what number ? 

45. 5 is iV of what number .'' 

46. 10 is ^ of what number ? 

47. 7 is -J- of what number ? 

Exercises for the Slate, 

1. 2685-f-87 + 8 + 60= ^.2840. 

2. 3789543 — 2689= - A, 3786854. 

3. 7236845 X 1732= -4^12534215540. 
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4.893645-^201= ^4445^^. 

5. ^irW?yi¥-^ = M. 24331 If mi- 

6. 7 is tV of what number? Jl. 4l;0. 

-7. 26 is I of what number ? ^. 104. 

a 20£. 13 s. 4 d. + 100£. 15 s. 6 d. -f- ] d. + 15 s. -f 1 s. 6 d. 
+ id. -fl^d.= ./?. ]22£.6s. 4d. Iqr. 

9. From 1£. 15 s. take 19 s. | d. A. 15 s. 11 d. 1 qr. 

10. Multiply 16 by |. £. 10|. 

11. Divide 16 by |. M. 24. 

12. Multiply I- by 30. ^. 25. 

13. Divide f by 30. Ji. ^^, 

14. Multiply i of I by 15. .^. 5|-. 

15. Divide j| of .^ by 15. ^. ^^.j. 

16. A man bought 4 hogsheads of molasses: the first con- 
tained 76|- gallons ; the second 63y gallons ; the third 7fi| gal- 
lons ; and the fourth 51 ^ gallons. How many gallons in the 
whole .'' ( Reduce the fractional parts to a coinmon deiLomina- 
tor before you proceed to add.) A. 27!:)Y^^g^. 

17. 3700T^-^+yV;T+C4-37,5+Tu^^-jJxy = ^- 3744,200005. 

18. What is the value of ,990625 of a pound .? 

Jl. 19 s. 9d. 3qrs. 

19. From 29 years, 5 mo. 3 days, take 23 hours 40 minutes. 

A. 29 years, 5 mo. 2 days, hours, 20 minutes. 
J^ote. When it is required to find the distance of time from 
one date to another, it maybe easily done by subtracting the first 
date from the last, reckoning the months according to their 
order in the year ; thus, January is 1st mo., February 2d mo. , 
&c. 

20. What is the difference of time between March 27, 1827, 
and February 15, 1828 .? 



(12) (30) 

1828, 2d mo. 15th day. 
1827, 3d mo. 27th day. 



In computing interest, we reckon 30 
daijs to the mo-nth, and 12mantlis to the 
year, 

Ans. 10 mo. 18 days. 

21. What is the difference of time between April 14, 1827, 
and March 16, 1828 .? A. 11 mo. 2 days. 

22. A note, dated July 1, 1826, was paid June 20, 1828 > 
how long was the note on interest ? A. 1 year, 11 mo 19 days, 

23. A note, dated Nov. 15, 1820, was not paid till Dec. 1,. 
)828 5 how long was it at interest ? A. 8 years, mo. 16 days. 
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INTEREST. 

!i tAXXm Q. If the interest of 1 00 dollars for 1 year is 6 dol- 
lars, what will be the interest of 200 for the same time ? Of 
300? Of 400? Of 600? 

q. VVhat will be the interest of 100 for 2 years ? For 4 
vears ? For 10 years ? 



Q. What is that which is paid for the Tise of money called? 
A. Interest. 

Q. HoiD, then, may it he defined ? A. Interest is an allow- 
ance made by the borrower to the lender for the use of money. 

Q. What is that which is paid for the use of 100 for 1 year 
called ? A. The rate per cent. 

Q. Why called the rate per cent. ? A. Because per cent., or 
per centum, means, by the 100. 

Q. How, then, is interest computed? A. At so many dollars 
for each 100 dollars, so many cents for each 100 cents, so many 
pounds for each 100 pounds, &c. for 1 year. 

Q,. Hoio is i-i computed on a greater or less sum than 100, or 
a longer or shorter time than 1 year f A. In the same propor- 
tion. 

Q. Whdi is the meanijLg of per annum ? A. Each year, or 
by the year. 

Q. What, then, is the meaning of 6 /^er cent, per annum ? A. 
6 dollars for the use of 100 dollars, 6 cents for lOO cents, &c., 
for 1 year. 

Q. Wheji the rate per cent, is established by law, what is the 
interest called? A. The legal, or lawfiil interest. 

Qj What is the legal interest in the jYew England States f 
A. (rper cent. 

Mte. In the state of New York, it is 7 per cent. 

Q.I When there IS no mention made of the rate per cent., whtU 
rate per cent, is understood f A. The legal rate. 

Q^. What is the sum leiit called? ^. The principal. 

Q4 When the interest and principal are both added together ^ 
ichal is it called ? A. The amount. 



Since, at 6 per cent., the interest of 100 cents for 12 mo. is 6 cents, the in- 
terest! will always be,^ as many cents as there are months ; that is, ^ the num- 
hev o( months will express in cents the interest of $1 for said months, thus : 
the interest of $1 for 12 months being 6 cents, 8 mo. will be 4 cents, for 4 is ft 
of 8 rno. ; and in Die same proportion for any length of time. 

Now, as the interest of any sum over 1 dollar is proportionally more, as 5 
dollars for instance, the interest of which is 5 times as many cents as the in- 
terest of $1, and as cents are lOOths of a dollar, it follows, that, multiplying 
any ctenomination, as pounds, dollars, cents, &c., by \ the number of months, 
-vt'ill give a product that will be the interest, either in cents or lOOths, which 
are eisiiy brought into dollars, or whole numbers, by cutting off two figureg in 
tliG product, (that is, dividing by 100.) r^ i 
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Hence, To find the interest of any sum of dollar s^ pounds y 
shillings^ or eagles^ for one year or more^ we hxive the follow- 
lag 

RULE. 

I. How do you proceed f A. Multiply by ^ the number of 
months, and cut off two figures at the right, (for dividing by 

Mental Exercises. 

1. What is the interest of $8 for 4 months ? A, 16 cents. 

2. What is the interest of $4 for 4 months ? A. 8 cents. 

3. What is the interest of $2 for 6 months ? A. 6 cents. 

4. What is the interest of $20 for 2 months ? A. 20 cents. 

5. What is the interest of |80 for 10 months? A. $4,00. 

G. What is the interest of $40 for 1 yr., or 12 mo. ? A. $2,40. 

7. What is the interest of $8 for 1 yr. 4 mo. } A. 64 cents. 

8. What is the interest of $5 for 1 yr. 6 mo. .'* A. 45 cents* 

9. What is the interest of $1 for 4 years .? ^.24 cents. 

10. What is the interest of $8 for 2 mo. .? A. 8 cts. What 
is the amount ? A. $8,08. 

, 11. What is the interest of $6 for 1 yr. .? A. 36 cts. What 
is the amount .-* A. $6,36. 

12. What is the interest of $1 for 4 yrs. .? A. 24 cts. What 
is the amount ? A. $1 ,24. 

13. What is the interest of 100 £. for 2 months.? A, \£, 
What is the amount .? A. 101 £. 

14. What is the interest of 10 £. for 1 yr. 8 mo. .? ^. 1 £ 
What is the amount ? ^.11 £. 

15. What is the interest of $2,50 for 2 mo. .? A. 2 cts. 5 m 
What is the amount ? A. $2,525. 

16. What is the interest of $6,50 for 2 mo. .? A. 6^ cts. 
What is the amount .? A, $6,56j. 

Exercises for the Slate. 
1. What is the interest of $240,30 for 3 yrs. 4 mo. ? 
3 yrs. 4 mo. = 40 mo. -i- 2 = 20, half the number of months. 



OPERATION. 
240,30 
20 



In this example, as there are two places for ceiits in 
the multiplicand, there will be two also in the product j 
then, cutting off two more figures, (for dividing by 100,) 
8,0600, Ans.\ - have $48,06, ..n,. 

2. What is the interest of $400 for 2 yrs. 6 mo. ? A. $60. 

3. What is the amount of $500 for 4 yrs. 1 mo. ? A. $622,50. 

4. What is the interest of $75 for 2 yrs. 6 mo.? (1125) Of 
$250 ? (3750) Of $800 ? (120) Of $95 ? (1425) Of $650 ? 
(9750) ^.#280,50. Cnnolo 
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&. What is the interest of $1500 for 4 mo. ? (30) For 6 
mo. ? (45) For 10 mo. > (75) For 1 yr. 2 mo. .' (105) For 

1 yr 8 mo. .? (1 50) For 4 yrs. 2 mo. .? (375) For 6 yrs. 6 mo. .? 
(5g5) Jl. $1365. 

6. What is the amount of $75 for 2 yrs. 6 mo. .? (8625) Of 
$250? (26750) Of $800.? (^20) Of $95.? (10925) Of $650.? 
(74750) Ji. $2150,50. 

7. What is the amount of $615,75 for 5 yrs. ? (800475) For 
11 yrs. I mo..? (102^3223) For 7 yrs. 2 mo. .? (880522) A. 
^2706 22 4-. 

8. What is the interest of $7650 for 3 yrs. 3 mo. .? (149175) 
For 3 yrs. 4 mo. .? (1530) For 6 yrs. 6 mo. .? (298350) For 

2 yrs. 2 mo. .? (99450) A. $69fi9,75. 

9. What is the amount of $7,50 for 10 yrs. 1 mo. ? (12037) 
For 2 yrs. 3 mo. .? (8512) For 1 mo. .? (7537) For 11 mo. ? 
(7912) For 1 yr. 7 mo. ? (8212) Ji. $44,21 -\-. 

IT ZjXII. Since days are always either 30ths of a month, or some 
greater part, as halves, 3ds,4ths,5th9,&c. ; thus, 1 day — -^ ; 2 days = -j^^j, 
which, being reduced to its lowest terms, is -^ ; 3 days = t^ or y^ ; 5 days 
= T^Tj^ or -g- ; 20 days — §j-- or | ; it follows, that, if these parts be dimin- 
ished in the same proportion as the montiis, that is, if half the fractional part 
be taken for a multiplier, the product will express the interest for the days in 
cents, or lOOths, which, divided by 100, as before, will be the interest required. 

To halve any thing, we divide by 2. 

Note. It will be recollected, that, to divide a fraction by 
2, we can 

Multiply the denominator, or divide the numerator, 
1. What ip the interest of $60 for 15 days .? $60 

15 days zzi -^§- or ^ rno. -r- 2 inr |-, multiplier. ^ 

Ans. $ ,15 

2 What is the interest of $24 for 10 days .? $24 

10 days nz -^^ -mo. zz: 4- H- 2 rz= -^5 multiplier ^ 

Ans. $ ,04 

3. What is the interest of $120,60 for 20 days .? $120,60 

20 days —z -S-^ mo. zzz ^ -j- 2 Z=: 4-, multiplier. X 

Ans. $ ,4020 

4. What is the interest of $360,60 for 19 days .? $360,60 

i9 days =: ^ vu). -i- 2 z= -J^, multiplier. -^J 

^71*;^ $1,14,1-^ m. 
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158 ARITHMETIC. 

Hence, to find the interest of any sum for daijSj we have the 
following 

RULE. 

I. HoiD do you proceed first ? A. I find what fractional 
part of a month the days are, and reduce the fraction to its 
lowest terms. 

il. Wiat do you make the multiplier f A. Half of this frac- 
tion. 

III. How do you halve the fraction? A. Halve the nume- 
rator, or double the denominator. 

IV. After you have multiplied by the fraction, tchat is to he 
done with the product^ to get the interest ? A. Cut off two 
figures, as before. 

Mental Exercises, 

1. What is the interest of $120 for 15 days ? A. 30 cts. 

2. Interest of $60 for 15 days ? A, 15 cts. For 10 da. ? A 
10 cts. 

3. Interest of $18 for 20 da. .-^ A. 6 cts. For 10 da..? A. 3 cts. 

4. Interest of$120 for Ida.? w4. 2 cts. For 2 da. ? ^. 4 cts. 

5. Interest of $60 for 3 da. ? A. 3 cts. For 6 da. ? A, 6 cts. 

Exercises for the Slate, 
1. What is the interest of $1200 for 2 da. ? $1200 

2 days = -j^ -f- 2 = g^g-, multiplier, -gV 

^715. 40 cts. 



2. What is the interest of $600 for 20 da. } 
20 days = f§ = f -f- 2 = J> multiplier. i 

Arts. $2,00 

3. What is the interest of $2400 for 15 da. ? A. $6. 

4. What is the interest of $3600 for 10 da. .? A. $6. 

5. What is the interest of $726 for 20 da. .? A, $2,42. 

6. What is the interest of $1200 for 1 da. .? (20) For 3 da. ? 
(60) For 4 da. .? (80) For 5 da. ? (1) For 10 da. ? (2) For 
15 da. .? (3) For 20 da. 1 (4) For 25 da. .? (5). A. $16,60. 

7. Whatistheinterestof$120forBvrs>4mo.I5da..? $120 

8 yr*. 4 WW. = 100 -r- 2 = 50 ; andlbda =i7no.^2==4i ihen^ \ ^q^ 

the multiplier for the days and months is 50^. } 

" 6000 
30 

Ans, $60,30 
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8. What is the interest of $1200,60 for 1 yr. 
10 mo. 24 da.? $1200,60 

2 = -i^ } the tnultiplvery thertj is 11^. S 



llf 



1320660 

48024 



^715. $136,868^ m. 

^ote. When the days are an even number, it will oftentimes be found con- 
venient to find what fractional part of a month half the days will be, without 
halving the fraction afterwards j thus, for 20 days, take 10 days = -^ = -^^ 
the multiplier. 

9. What is the interest of $180 for 29 days ? Jl. 87 cts. 

10. What is the amount of $180,60 for 2 yrs. 4 mo. 20 da. ? 
^. $206,486. 

11. What is the amount of $36,60 for 2 yrs. 1 mo. 5 da. .' 
Jl. $41,205t%-. 

12. What is the interest of $300 for lyr. 6 mo. 15 da..? (2775) 
For 2 yrs. 6 mo. 15 da. ? (4575) For 3 yrs. 4 mo. 10 da. ? (6050) 
For 4 yrs. 4 mo. 5 da. ? (7825) ^. $212,25. 

13. What is the interest of $600,50 for 2 yrs. ? (7206) For 
lyr. 8mo. ? (6005) For 2 yrs. 8 mo. 1 da. ? (9618) ForSyrs. 

7 mo. 12 da. ? (202368) For 8 yrs. 4 mo. 4 da. ? (30065) Jl. 
$731,308. 

14. What is the interest of $700 for 1 yr ? (42) For 6^ mo. ? 
(227.5) For 4 mo. .? (14) For 20 da.? (2333). j5. $81,083. 

15. What is the amount'of $60000for3da.? (60030) For 

8 da.? (60080) For 9 da. ? (60090). ^.$180200. 

16. What is the interest of $60 for 2 mo. 1 da. ? (61) For 2 
mo. 2 da.? (62) For 2 mo. 3 da. ? (63). ^.$1,86. 

17. What is the interest of $60 for 2 mo. 7 da. ? (67) For 2 
mo. 8 da. ? (68) For 2 mo. 12 da. ? (72). ^. $2,07. 

18. What is the interest of $1200 for 12 yrs. 11 mo. 29 da. ? 
^. $935,80. 

The foregoing- example, although it is as difficult a one as usually occurs, is 
solved by one third of the usual number of figures required by other methods. 



IT IiXIXIa It is evident, that, when the rate is either more or less than 
6 Jj6f Cfent., the interest for the given rate will be a certain pttt of 6 per cent.; 
thus, 5 per cent, will be ^l- as much as 6 per cent., 4 per cent. 4 as mudh, 7 per 
cent. X as much, &c. 

To get ^ ^ of any number, we mttltiply by the numerator, and divide 
hy the denominator ; and, as the denominator will always be 6, and tbe nil' 
m«rtttoT the given rate, hence* r^ t 
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160 ARITHMETIC. 

To find the interest of any sum, when the rate is not 6 per 
cent., we have the following 

RULE. 

I. HoiD do you proceed? A. Find the interest for 6 per cent, 
as before. 

II. How do you proceed next f A. Multiply the interest of 6 
per cent, by the given rate, and always divide by 6. 

1. What is the interest of $600 for 1 yr. 2 mo. and 15 days, 
at 5 per cent. ^ ^^^ 

7\ mo. 
4200 
150 
4350 int. at 6 per cent 

5 



6)21750 
Ans. $36,25 iiU, at 5 per cent 

2. What is the interest of $240 for 2 yrs. 6 mo. at 1 per cent. ? 
(6) At 2 per cent, r (12) At4 per cent. .? (24) At 6 per cent. .'^ 
(36) At 10 per cent.? (60) At 5?^ per cent. ? (33) ^.$171. 

3. What is the interest of $480 for 3 yrs. 2 mo., at 15 per 
cent..? (228) At 20 per cent. ? (304) At 10| per cent. .? (16340) 
At 15^ per cent. .? (23560) At 7 per cent. : (10640) A. 
$1037,40. 

4. What is the interest of $600 for 15 mo., at 2| per cent.? 
(20625) At 3| per cent..? (28125) ^.$48,75. 

5. What is the interest of $600 from January 1st to. March 
1st? (6) From January 15th to May 15th? (12) From Janua- 
ry 15th to September 15th? (24) A. $42. 

6. What is the amount of $500 from March 10th, 1824, to 
March 10th, 1827? (590) From March 29th, 1820, to March 
29th, 1826 ? (680) From March 16th, 1820, to March 16th, 1824 ? 
(620) A. $1890. 

7. What is the interest of $60 from June 1st, 1826, to No- 
vember 1st, 1827 ? (510) From April 1st, 1825, to August 16th, 
1826? (495) From July 4th, 1825, to August 19th, 1828? 
(1125) A. $21,30 

8. What is the interest of $300 from September 5th, T826, 
to September 25th, 1826 ? (1) From August 9th, 1826, to De- 
cember 24th, 1827? (2475) ^.$25,75. 

9. What is the amount of $180 from October 1st, 1826, to 
December let, 1830? ^.$225. 
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II ZiXIlT. A concise and practical Rule for the State of 
New York, in which the interest is established by law at 7 
per cent. It has been remarked, that 7 per cent, is -^ of 6 per 
cent. ; that is, -^ more than 6 per cent: Hence, 

Q. To find the interest at 7 per cent, what is the 
RULE1 

A. Add ij- of the interest, at 6 per cent, (found as before), to 
itself; the sum will be the interest at 7 per cent. 

JVote. The interest for any rate per cent, may be found in the same man- 
ner by subtracting, when the given rate is under 6 per cent., and adding, wheo 
it is more. 

1. What is the interest of $360 for 20 days, at 7 per cent. ? 

New Method. Old Method. 
$360 $360 
* I 

i)$ 1^20 at 6 per cent lzz:^)2520 
20 210 

Ans. $ 1,40 at 7 per cent. 15=^)105 

5=i) 35 

Ans, $ 1,40 ^^ 

2. What is the interest of ^60 for 2 yrs. 4 mo., at 7 per 
cent..? Jl. $9,80. 

3. What is the amount of $120,60 for 1 yr., 6 mo., 10 da., at 
7 per cent. ? A. $133,497^^ m. 

4. What is the amount of $241 ,20 for 6 mo. 20 da. ? (25058) 
For 1 mo. I da..? (242653) For 1 yr. 4 mo. 5 da. .? (263946) For 
2 yrs. 6 mo. 25 da. .? (284582) A. $1041,761+. 



^ IiXV • Since 6 per cent, is $6 on $100, that is, ^§77 of 
the principal, and 5 per cent. x"S'Tr> <^c., hence, 

To calculate the interest at any rate per cent., when the 
time is 1 year,* we proceed as follows : 

Rule. Multiply by the given rate^ and cut off two jLgurcr^ 
as before, 

15 
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162 ARITHMETIC. 

1. What is the interest of 
$220,40 for 1 yr., at 9 per cent ? 



$ 220,40 
9 



2 
cent, 



$ 19,8360 Am. 

What is the interest of $1200,30 for 1 yr., at 12^ per 
:iiL ? ^. $150,03,7. 

3. What is the amount of $80,10, for 1 yr., at 2.^ per cent. ? 
(82102) At 5 percent.? (84105) At 10 percent..? (8811) At 
4i per cent. ? (83704) At 19| per cent. > (95919) 

A. $433,94-f . 

^ JiiK.Hrj.n Commission. Q. Wkcnan alloicance of so muck 
per cent, is made to a person called either a correspondent, factory 
or broker, for buying, or assisting in buying and selling goods 
for his emp foyer, ir hut is it called? A. Commission. 

Rule. Since commission, insurance, buying and selling stocks^ 
and loss and gain, are rated at so much per cent., without regard 
to time, how may all these be cakulattd? A. Multiply by the 
rate per cent., and cut oiF two figures, as in the last rule. 

1. What would you demand lor selling $400 worth of cotton, 
for 2i^ per cent, commission .'' 

$400 X 2^, avd cuUivg offtir^ofg-U7-es, = $10, coimnission, .^ns. 

2. My correspondent informs me that he has purchased goods 
to the amount of $5000 ; what will his commission amount to, 
at2i per cent..? A. $125. 

3. What must I be allowed for selling 300 pounds of indigo, 
at $2,50 per lb., for 2 per cent, commission ? (15) For 2| per 
cent..? (20625) For 5 percent..? (3750) For 0^ per cent..? 
(4875) For 7 per cent. .? (5250). A. $174,37^. 



Insurance. Q. IVliat is the allowance of so much per cent, 
made to persons, to make good the losses sustained by fire, 
storms, SfC. called ? A. Insurance. 

Q. By what name is the instrument that binds the contratting 
parties called f A. Policy. 

Q. What is the sum paid for insurance called? A. Premium. 

1. What will be the premium for insuring an East India ship, 
valued at $25000, at 35^ per cent. .? A. $3875. 

2. What is the premium for insuring $2600, at 20 per cent. ? 
(520) At 30 per cent..? (780) 'At 18j percent..? (481) 26A 
per cent. .? (689) A. $2470. 



Stock. Q. IVJiat is the general name for all maneys invested 
in trading companies, or the funds of government , called f 
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Q. Ulien $100 of stock sells for $100, hoio is the stock said to 
he f Ji, At par. 

Q. When is it said to be above par, and when below parf 
A. When $100 stock sells for more than $100, it is said to be 
above par ; when for less than 100, below par. 

Q. When it is above par, what is it said to be ? A. So much 
advanpe. 

1. What is the value of $2500 of stock, at 106 percent.; 
that is, 6 per cent, advance ? Ans. $2500 X 106 = $2650. 

2. What is the value of $1000 of insurance stock, at S5 per 
cent. ; that is, 5 per cent, below par ? A. $950. 

3. What is the value of $1200 of bank stock, at 3 per cent, 
below par ; that is, 97 per cent. .? (1164) At 112 per cent., or 12 
per cent, advance .? (1344) At 87^ per cent. ? (1050) At^^l2i 
per cent, advance ; that is, 112^ per cent..'' (1350) A. ■^'^'^'^ 



Loss AND Gain. 1. Bought a piece of broadcloth for $80; how 
much must I sell it for, to gain 10 per cent. ; that is, 10 per 
cent, advance, which is 110 per cent, on the cost ? $80 X 110 
= $88, An^. 

2. Bought a hogshead of molasses for $50, and 5 gallona 
having leaked out, I sold the remainder at 10 per cent, loss ; 
that is, 10 per cent, below par, being 90 per cent, on the cost ; 
what did I get for it ? A. $45. 

3. If I pay $50 for a piece of broadcloth, how must I sell the 
same so as to gain 20 per cent. ; that is, 20 per cent, advance, 
or 120 per cent on the cost ? A. $60. 

4. Bought rum at $1,25 per gallon ; and, by accident, so much 
leaked out, that I am content to lose 20 per cent. ; how must I 
Bell it per gallon ? A. $1. 

5. A merchant bought 400 barrels of flour for $3500 ; how 
must he sell it per barrel, to gain 25 per cent. ? A. $10,93|. 

6. Bought sugar at 15 cents per lb. ; at what rate must I sell 
it a lb. so as to gain 20 per cent. ? (IB) So as to gain 25 per 
cent. ? (1875) 30 per cent. .^ (195) 40 per cent. ? (21) 45 per 
cent. ? (2175) 50 per cent. ? (225) 65 per cent. ? (2475) 75 
per cent. ? (2625) 90 per cent. ? (285) 100 per cent., or to 
double my money .^30) .^.$2,31. 

7. Bought 100 tierces of rice, each tiferce weighing 300 lbs. 
net, at 6^" cents per lb. ; (1 875) 30 pi^s of wine for $1 ,12.^ per 
gallon ; (425250) 3 hhds. of rum jlr 90 cents per gallon ; 
(17010) 40 barrels of flour for $7^ ^r bajrel ; (300) and 40 
bushels of salt for 7 s. 6 d. or $1 .25 p# bushel ; (50) how much 
must all the said articles be sold for,t* gain 50 per cent., being 
150 per cent, on the first cost ? A. $9971,40. 
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tW ARITHMETIC. 

T XiZVXI. Time^ Rate per cent.^ and Amount giveny to 
find the Principal. 

1. What sum of ready mone3% put at interest fbr 1 yr. 8 mo. 
at 6 per cent., will amount to $220 ? 

The amount of $1 for 1 year and 8 mo. is $1,10; then $220 
-T- $1,10 = $200, y2;i5. %^- 

Rule. Hoid, then, would you proceed to find the principal ? 
A. Divide the given amount by tlie amount of $1, at the given 
rate and time. 

2. What principal, at 6 per cent., in 5 years, will amount to 
$650.? ' ^ J 

In this example, in dividing- $659 by $1,30, we annex two ciphers to 500, to 
make the decimal places in the diui^or and dividend equal. (Soe IT LVI.) 

M. $500. 

3. What principal, at 6 per cent., in 1 year 2 mo., will 
amount to $642. Jl. $C00. 

4. What principal will amount to $691,50 in 2 yra., 6 mo.. 15 
da., at 6 per cent. ? A. $600. 

5. A correspondent has in his hands $210, to be laid out in 
goods ; after deducting his own commission of 5 per cent., how 
much will remain to be laid out. 

It is evident, that the commission which he received, added to the money laid 
out, must make $210 ; honce, $210 may be considered the amount, and the 
money laid out the principal ; consequently, the question does not differ mate- 
rially from the foregoing. In such questions as these, in which time is not 
regarded, the amount of $1 is the rate per cent, added to $1. 

It will be recollected that 6 per cent, is 6 cents on 100 cents, or $1 ; 5 per 
cent., 5 cents ; the amount, then, of $1, at 5 per cent., is 5 cents added to $1, 
making $1,05 j then $210 -^ $1,05 = .$200, Ans. 

6. A factor receives $1040 to be laid out in goods, after de- 
ducting his own commission of 4 per cent. ; how much does 
his commission amount to ? 

The sum laid out, found as before, is $1000 j then, 1040—1000 = $40, com- 
mission, the Answer. 

7. A factor receives $2100, from which he wishes to deduct 
his commission of 5 per cent. ; what will his commission 
amount to ? A, $100. 



Discount. 1. William owes Rufus $1272 to bo paid in 1 
year, without interest ; but Rufus, wanting his money imme- 
diately, says to William, I am willing to allow you 6 per cent., 
the lawful interest, if you will pay me now ; what sum ought 
William to pay Rufus 1 

It is evident t>»at he ought to pay just such a sum, as, put at interest, would 
in 1 year amount to $127^ ; or, in other words, such a principal as would 
amount to $1272. This question, therefore, is solved in the same manner as 
th^ preceding. 

$1272 -4- $1,06 =n= 1200, thf. Arts. 
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Q. JFJiat is an aUoicancc nuidr, for titf- paymemt of a sum of 
mo/icy before it becomes due called ? A, Discount. 

Q. What is the sum called, which, put at interest^ would, in 
the given time and rate, amount to the given sum or debt f Ji, 
The present worth. 

Q. In calculating interest, wJiat would the present worth be 
called ? Jl. The principal. 

Q. What would the given sum, or debt, be called .? A. The 
amount. 

Q. What is the discouftt of any sum equal to ? A. The in- 
terest of its present worth for the same time. 

Q, As overations in discount are substantially the same as in 
the preceding paragraph, 7chat is the rule, %ohich was then 
given, that is applicable to discount ? 

Rule. Divide the given sum, or debt, by the amount of $1, 
at the given rate and time ; the quotient will be the present 
worth. 

Q. How . is the discount found .'' A. By subtracting the 
present worth from the given sum or debt. 

_ J^Tote. It will be recollected that, when no per cent, is mentioned, 6 per cent. 
18 understood. 

2. What is the present worth of $133,20, duo 1 yr. 10 mo. 
hence ? A. $120. 

Proof. 3. What is the amount of $120 for 1 yr. 10 mo. ? 
(Perform this example bu the rule for calculating interest.) A. 
$133,20. ^ J J .J 

4. What is the discount of .$G60, due 1 yr. 8 rao. hence ? 

A, $60. 
Proof. 5. What is the interest of $600 for 1 yr. 8 mo. ? 

A, $60. 

6. What is the discount of $4G0, due 2 3^rs. 6 mo. hence ? 
A. $60. 

7. What is the present worth of $1350, due 5 yrs. 10 mo. 
hence ? A. $1000. 

8. Bought goods to the amount of $520 on 8 mo. credit ; how 
much ready money ought I to pay as an equivalent ? A. $500. 

9. Bought goods in Boston, am-ounting to $1854, for which 
I gave my note for 8 mo. ; but, being desirous of taking it up, 
at the expiration of 2 months, what sum does justice require 
me to pay ? A. $1800. 

10. What is the discount of $615, due 5 mo. hence ? 

A. $15. 

11. What is the present worth of $1260, due 10 mo. hence ? 

A. $1200. 

12. What is the present worth of $1272, due 2 yrs. hencei 
discounting at 3 per cent. ? A. $1200. 

13. What is the present worth of $51,50, due 6 mo. hene« ? 
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(50) Of ^204.(11:6 1 )no. h<.rnco ' ('21)0) Of .'feT^Ot'^O, duo o jTfi. 
hence ? (lOOOin Of ii -I4U, due 3 >rs. henco ? (8000) 

.^. $18250. 
14. What is the present worth of $515, due 6 mo. hence ? 
(500) Due lyr. hence? (4.^5d49) Due J 5 mo. hence.? (479069) 
Due 20 mo. hence ? (4^8181) Due 4 yrs. hence ? (415322) 

^. $2348,421 -f. 

Tl IiXVIII. Time^ Rate per ccjit.j and Interest, being 
given, to find the Principal. 

1. What sum of money, put at interest 1 yr. 8 mo. at the rate 
of 6 per cent., will gain $20,(30 interest .? 

The interest of$lfor I yr. 8 mo. = 10 cts. ; theny $20,60 -t- $,10 =$206, jJn3. 

Rule. How, then, would you proceed ? A. Divide the given 
gain or interest by the interest of $1 at the given rale and 
lime ; the quotient will be the principal required. 

2. A certain rich man has paid to him, every year, $48000 
interest money ; how much money must he have at interest .'* or 
what principal will gain $48,000 in 1 year, at 6 per cent. .'' 

Jl. $800000. 

3. If a man's salary be $12000 a year, what principal at in- 
terest for 1 yr. at G per cent, would gain the same .'' 

A. $200000. 

4. Paid $45, the lawful interest on a note, for 2 vrs. 6 mo. ; 
what was the face or principal of the note .'' A. $300. 



IT IjXIX. The Principal, Interest, and Time, being 
given, to find the Rate per cent. 

1. If I have $2000 at interest, and at the end of the year I 
should receive $120 interest, what rate per cent, would that 
be.? 

The interest of $2000 at 1 -per cent, far 1 xjear is $20 j therefore, $120 ~ 20 
= $6, that is, 6 per cent., the rate required. 

Rule. How, then, do you proceed to find the rate per 
cent. ? A. Divide the given interest by the interest of the 

fiven sum, at 1 per cent, for the given time ; the quotient will 
e the required rate. 

2. If I receive $60 for the use of $600, 1 yr. and 8 mo., what 
is the rate per cent. ? A. 6 per cent. 

3. If I pay $200 for the use of $2000 for 2 yrs. 6 mo., what 
is the rate per cent. ? A. 4 per cent. 
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MJien the prices of goods aie giveiu to find what is the 
Rate per cent, of Gain or Loss. 

1. A merchant bought cloth for $1,20 a yard, and sold it for 
^U,50 ; what was the gain per cent. ? 

In this example, we are required to find the rate per cent. The proccas, 
then, of finding it, is substantially the same as in the foregoing examples. 

It has been remarked, that 6 per cent, is 6 cents on 100 cents •, that is, the 
interest is y^^j- of the principal ; which, written decimally, is ,06 j 5 per cent 
i^ X0'I7 = }05 ; 25 per cent, is -j^^^ = )55 } that is, the rate may always be 
considered a decimal carried to two places, or lOOths. In the last example, by 
subtracting $l,:'iO from $1,50, we have 30 cents gain on a yard, which is 
tVj ^^ ^^^'^ ^^^^ *^°®'' ' T^^ = ,25 = 25 per cent., the Answer. 

Rule. How, then, do you proceed to find the rate -per cent, 
of gain or loss ? A. Make a common fraction by wanting the 
gain or loss for a numerator, and the cost of the article the de- 
nominator ; then change it to a decimal. 

2. A merchant bought molasses for 24 cents a gallon, which 
he sold for 30 cents; what was his gain per cent. ? 

A. ,25 = 25 per cent. 

3. A grocer bought a hhd. of rum for $75, from which seve- 
ral gallons having leaked out, he sold the remainder for $60 ; 
what did he lose per cent. ? 

In this example the decimal is ,2 ; which, carried to two 
places, is ,20 = 20 per cent., the .Snswer. 

4. A man bought a piece of cloth for $20, and sold it for $25 ; 
what did he gain per cent. ? A. 25 per cent. 

5. A grocer bought a barrel of flour for $8, and sold it for $9 ; 
what was the gain per cent. .'' 

As two decimal places only are assigned to the rate per cent., ,125 is 12^^ 
= 12^ per cent., that is, the third place is so many tenths of 1 percent. ; thus, 
1 per cent, is ,01, and 5 per cent, is ,005 = -Aj or 5 of 1 per cent. 

A. 12j^ per cent. 

6. A merchant bought a quantity of goods for $318,50, and 
sold them again for $299,39 ; w^hat was his loss per cent. .' 

A. 6 per cent. 

7. What is the gain per cent, in buying rum at 40 cents a 
gallon, and selling it at 42 cents a gallon ? (5) At 44 cents ? 
(10) At 46 cents .? (15) At 50 ce^nts .? (25) At 54 cents ? 
(35) At 60 cents ^ (.50) A. 140 per cent. 

8. Bought a hhd. of molasses, containing 112 gallons, at 26 
cents a gallon, and sold it for $ ,236 a gallon ; what was the 
whole gain, and what was the gain per cent. .? 

A. $2,912, and the gain ,1 = 10 per cent. 

9. Bought flour at $9 a barrel, and sold it for $10,80 a bar- 
rel ; what was the ffain per cent. ? A. 20 poryeent, t 
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10. If I buy ahorse for $150, and a chaise for $250, and sell 
the chaise for $350, and the horse for $100, what is my gain 
per cent. ? A. $ ,325 = 12^ per cent. 

.11. If I buy cotton at 15 cents a pound, and sell it for 16^ 
cents, what should I gain in laying out $100 ? A. $10. 

12. Bought 20 barrels of rice for $20 a barrel, and paid for 
freight 50 cents a barrel ; what will be my gain per cent, in 
selling it for $25,62x^(j a barrel .? A. 25 per cent. 



^ XtXX. The Principal^ Rate per cent.^ and Interest^ 
being given^ to find the Time. 

1 . William received $18 for the interest of $2Q0 at 6 per 
cent. ; how long must it have been at interest ? 

The interest on $200 for 1 yr. at & per ce^it. is $12 j hence $18 -J- 12 = liS 
= lh years, the required time, Ans. 

Q. What, then, is the Rule .? A. Divide the given interest 
by the interest of the principal for 1 year at the given rate, " 
the quotient will be the time required, in years and decimal 
parts of a year. 

2. Paid $36 interest on a note of $600, the rate being 6 per 
cent.; what was the time ? A. 1 year. 

3. Paid $200 intejest on a note of $1000 ; what was the time, 
the rate being 5 per cent. ? A. 4 years. 

4. On a note of $60, there was paid $9,18 interest, at 6 per 
cent ; how long was the note on interest ^ 

A. 2,55 yrs. == 2 yrs. 6 mo. 18 da. 



% IjXXI. 1. Rufus borrows of Thomas $500, which he 
agrees t-o pay again at tlie end of 1 year, together with the 
interest, at 6 per cent. ', but, being prevented, he wishes to keep 
the $500 another year, and pay interest the same as before. 
How much interest ought he to pay Thomas at the end of the 
two years .? 

In this example, if Rufus had paid Thomas at the end of the first year, the 
interest would have l>een $500 X C =$30, which, added to the principal, $500, 
lhu9, 500 -f- 30, = 530, the sum or amount justly du« Thomas at the end of the 
first year ; but, as it was not paid then, it is evident, that, for the next year, 
(2d y6ar,) Thomas ouglit to receive interest on $530, (being the amount of the 
first year). The interest of $530 for 1 year is 530X6 = l|31,80, which, added 
to §530, = 561,80, the amount for 2 years j hence, $561,80— $500 = $61,60, 
compound interest, the Answer. 

This mode of oompating inteTeet, although itrictlyjnst, is not Authorned bj 
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Q. When the interest is added to the principal, at the end of 
3 year, and, on this amount the interest calculated for another 
year, and so on, what is it called ? Ji. Compound Interest. 

Q. How, then, may it be dejined ? A. It is interest on both 
principal and interest. 

Q. What is Simple Interest ? A. It is the interest on the 
principal only. 

Hence we derive the following 

RULE. 

1. How do you proceed? A. Find the amount of the princi- 
pal for the 1st year, by multiplying as in simple interest; then 
of this amount for the 2d, and so on. 

II. How -many times do you multiply and add ? A. As many 
times as there are years : the last result will be the amount. 

III. Hoto is the compound interest found? A. By subtract- 
ing the given sura or first principal from the product. 

More Exercises for the Slate, 

2, What is the compound interest of $156 for 3 yrs. ? 

^ 156 = g'iven sum, m- first principal.. 
6 



9,36 = iiitertst, and 
156 ■= 'principal , added together. 



165,36 = amount, or principal for 2d year. 

6 



9,9216 = compovnid interest 2d year, and 
165,36 = principal 2d year, added together. 

175,281 6 = amount, or principal for Zd year 

6 



10,516896 = compound interest 2d year, and 
175,2816 = principal 2d year, added together, 

185,798496 =:|am(m7tf. 

156 z= first principal subtracted. 



Arts. ^ 29,798 , rejecting the three last figures, as of trifiingvaluB 

3. What will be the amount of $500 for 4 years, at compound 
interest? A. |;631,238xV-|-- 
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4. What 13 the amount of $500 for 4 years, at simple mttJi-- 
est ? A. '^■^^'^ 



5. What will be the amount of $700 for 5 years, compound 
interest? A. 936,757y^xr +• 

6. What will be the amount of $700 for 5 years, at simple 
interest ? Ji. $910. 

7. What will be the amount of $1000 for 3 years, at com- 
pound interest ? (1191016) $1500 for 6 years ? (2127778G) 
$2000 for 2 years ? (224720) $400 for 7 years ? (601452) 

A. $G167,446y®;y +. 

8. What is the compound interest of $150 for 2 years ? (1854) 
$1600 for 4 years? (41.99631) $1000 for 3 years? (191016) 
^5680 for 4 years ? (1490869) $500 for 3 years ? (95508) 

A. $2215,896tV -h- 

9. What is the compound interest of $600,50 for 2 years, at 
2 per cent? (242602) At 3 per cent? (365704) At 4 per cent.? 
(490008) At 5 per cent.? (615512) At 7 per cent ? (870124) 
At 10 per cent. ? (126105) A. $384,50. 

10. What is the difference between the simple interest of 
$200 for 3 years, and the compound interest for the same 
time ? A. $2,203t^^. 

11. What is the compound interest of $600 for 2 years 6 
months ? 

In calculating the compound interest for months and days, 
first find the amount for the years, and on that amount calcu- 
late the interest for the months and days ; this interest, added 
to the amount for the years, will be the interest required. 

A. $94,38,4 4-. 

12. What is the compound interest of $500 for 3 yrs. 4 mo. ? 

A. 107,418tV+- 

13. What is the diiference between the simple and compound 
interest of $200 for 3 yrs. ? (22032) For 4 yrs. 6 mo. ? (60702) 
For 2 yrs. 8 mo. 15 da. ? (17706) A. $10,044. 

As the amount of $2 is twice as much as $1, $4, 4 times as much, &.C., 
hence, we- may make a table containing the amount of the l£, or $1, for sev- 
eral years, by which the amount of any sum may be easily found for th© came 
time. 
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TABLE, 

Showing the amount of 1£, or $1, for 20 years, at 5 and 6 per 
cent., at compound interest. 



Vrars. 
1 

2 
3 
4 
5 

6 

7 

8 

9 

10 


S per cent. 

1,05000 
1,10250 


6 per cent 

1,06000 
1,12360 
1,19101 
1,26247 


Years. 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 


5 per cent 

1,71033 

1,7: 158^5 
1,88564 
1,97993 
2,07892 
2,18287 
2,29201 


6 per cent. 


] ,89829 
2,01219 


1,15762 


2,13292 
2,26090 


1,21550 

1,27628 
1,34009 


1,33822 
1,41851 1 
1, 50363 
1,59384 


2,39655 


2,54035 


1,40710 


2,69277 


1,47745 


2,40661 
2,52695 
2,a5329 


2,85433 


1,55132 

1,62889 


1,68947 


3,02559 
3,20713 


1,79084 



14. What is the compound interest of $20,15 for 4 years, at 
6 per cent. .'' 

By the TaJjle^ $1, at 6 per cent, for 4 years, is $1,26247, 
X .^.20,15 = ^25,438, amouiUTfrom which $20,15 being subtract 
ed, Leaves $5,28 8^^ -f~* 

15. What is the amount of $10,50. at 5 per cent for 2 years ? 
(115762) For 6 years.? (140709) For 8 years .? (155132) For 
15 years.? (218286) For 17 years.? (240661) For 20 years .^ 
(278595). $114,914t^4-, ^. 

Any sum, at simple interest, will double itself in 16 years 8 months ; but at 
compound, in a littio more than half that time ; that is, in 11 j'ears, 8 months 
and 23 days. Henoe, we see that there is considerable difference in a few 
years, and when con)pouad interest is permitted to accumulate for ages, it 
amounts to a sum almost incredible. If 1 cent had been put at compound in- 
terest at the commencement of the Christian era, it would have amounted, at 
the end of the year .1827, to a sum greater than could be contained in six mil- 
liong of globes, each equal to our earth in magnitude, and all of solid gold, 
while the simple interest for the same time would have amounted to only 
about one dollar. The following question is inserted, more for the sake of ex- 
em;>lifying the preceding statement, than for the purpose of its solution. The 
amount, however, at compound interest, may be found, without much perplexi- 
ty, by ascertaining the amount of 1 cent for 20 years, found by the Table, then 
making this amount the principal for 20 years more, and so "on for the wholo 
number of years. 

16. Suppose 1 cent had been put at interest at the commencement of the 
Christian era, what would it have amounted to at simple, and what at com- 
pound interest, at the end of the year 1827 ? Jl. Simple, $1,106^^ • compomid, 
$1726164740475525294707609149747119599766203W-p&6^ nearly . 
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ZSQUATZOH or PAYMENTS. 

IT XiXXII. Q. JVJiat is the -meaning of equation ? .^. The 
art of making equal. 

Q. What' is equation of payments? ^. It is the method of 
finding- an equal or mean time for the payment of debts, due at 
different times. 

1. In how many months will $1 gain as much as ^2 will 
gain in 6 months ? j3. G X 2= 1^ months. 

2. How long will it take ^1 to gain as much as $5 will gain 
in 12 months ? Ji. 60 months. 

3. How many months will it take $1 to be worth as much as 
the use of ^10, 20 months ? A. 200 months. 

4. A merchant owes 2 notes, payable as follows: one of $8, 
to be paid in 4 months ; the other of $6, to be paid in 10 months ; 
but he wishes to pay both at once : in what time ought he to 
pay them .'* 

4 X 8 = 32 ; therefore, $8 for 4 nio. = $lfor 32 mo., and 
10 X 6 = 60 ; therefore, $6 for 10 mo. = $1 for 60 tno. 
14 92 

Therefore, he might have $1, 92 months, and he may keep 
^14, 1^ part as long; that is, y^ of 92 months, which is 
92 -f- 14, = 6 mo. IS^f da., Ans. 

Q. Hence, to find the mean time of payment, ichat is the 
Rule.'' A. Multiply each payment by the time, and the sum 
of these several products, divided by the sum of the payments, 
will be the answer. 

J^ote This rule proceeds on the supposition, that what is gained by keep- 
ing the money after it is due, is equal to what is lost by paying it before it is 
due But this is not exactly true, for the gain is equal to the interest, while 
the loss is equal only to the discount, which is always less than the interest 
However, the error is so trifling, in most cases which occur iu business, a.n not 
to make any material difference in the result. 

5. A owes B $200 to be paid in 6 months, $300 in 12 months, 
$500 in 3 months ; what is the equated time for the payment 
of the whole .'' A. 6y%. 

6. What is the equated time for paying $2000, of which 
$500 is due in 3 months, $360 in 5 months, $600 in 8 months, 
and the balance in 9 months ? Ji. %Viy%- = 6^ months. 

7. A merchant owes $600, payable as follows : $100 at 2 
months, $200 at 5 months, and the rest at 8 months ; but he 
wishes to pay the whole debt at one time : what is the just 
time for said payment ? A. 6 months. 

8. I owe as follows, viz. to- A $1200, payable in 4 months; to 
B $700, payable in 10 months ; to C $650, payable in 2 years ; 
to i) $1000, payable in 3^ years; to E $1270, payable in iO 
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months ; and to F ^500, payable in 4 years ; now, what would 
be tlie equated time for payintr the whole ? A. 22-J-Jf y- months. 

Questions on the foregoing, 

1. A man bought a barrel of flour for 2£ 15 s. 6 d., a hhd. of 
molasses for 0£ 15 s., and a barrel of brandy for S£ 15 s. ; what 
did the whole cost ? A. 18£ 5 s. 6 d. 

2. What will 9600 yards of cloth cost, at $,50 a yard? (4800) 
At$,33^? (3200) At.4i^,25r (2400) At $,20? (l!-20) At$,l6j? 
(IGOO) At$,12i? (1200) At }ifJ,(3.^? (600) At $,5? (4d0). 
A $16200. ^ 

3. What is the product of 2 s. 6 d. multiplied by 2? (5) By 
4? (10) By 7? (17-G) By 10 ? (1-5) By 12 ? (1-10) jl. 4£ 
7 s. 6 d. 

4. Divide 21£ 19 s. 9d. equally among 6 men ? A. 3£ 13 a. 
S^d. 

5. Reduce ^,|-, and -J-, to tiie least common denominator. JJ, 

6. Change 2000 francs to federal money. A. $375. 

7. rUu + ,3 4- tS-o-tt 4- 673 -h tt7(jWt3-- •^- 673,37505. 

8. Change 4.500£, Encrlish or sterling money, to dollars of 
4 s. 6 d. each. Jl. $20000. 

9. What is the interest of $21 .20 for 6 months ? (036) For 
3 months 15 days ? (371) For li month ? (159) For 10 days? 
(35) For 5 days? (17) For 4 days ? (14) j?. $1 ,23 2-f-. 

10. What is the amount of $300, at 7 per cent., for 1 year ? 
(321) At 3 per cent.? (309) At 5^ per cent.? (3ia50) At iV^ 
percent.? (32.025) At 12.^ per cent. ? (33750) A. $161.3,25. 

11. What is the discount of $315 for 10 months, at 6 par 
c«^nt. ? (15) Of $550 for 1 yr. 8 mo. ? (50) Of $2660 for 5yrs. 
6 mo. ? (660) Of $121,402 for 8 yrs. 4 mo. 15 da. ? (40602) 
M. $765,602. 

12. What is the compound interest of $530 for 4 yrs.? (1469S7) 
For 2 yrs. 6 mo.? (88002) For 3 yrs. ? (106968) A. 342,047. 

13. *A merchant bought goods amounting to $368,925 ready 
money, and sold them again for $488,75, payable in 2 yrs. 6 
mo. ; how much did he gain, discounting at 6 per cent. ? 

(Find the ptescnt worth of ^488,75 ^5f, then suhtract to find the rrain.) 

A. $56,07 5. 

14. Bought corn for $,60, and sold it for $,72 ; what was tha 
gain per cent.? A. 20 per cent. 

15. Bought 40 gallons of molasses, at 27 cents a gallon; but, 
by accident, 4 gallons leaked out ; at what rate must I sell th^ 
remainder per gallon to lose nothing ? and how much to gai^ 
OB the whole cost 20 per cent. ? 

A. 30 cis. ; aTidf to gain 30 per oent^ 36 cis. 
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OR 

SIMPZalS PROFOHTIOH. 

ir XjXXIU. 1. What will 3 yds. of cloth come to at 20 
cents a yard ? What will 5 yards ? Will 7 .? 8 .? 12 .^ 

2. If 2 g^allons of molasses cost 50 cents, what will 3 gallons 
cost .'' (Find ichai I gallon will eost first. It is 25 cents. Then, 
3 gallons are 3 times 25, = 75 ceiiiSs Proceed in the same man- 
ner icith other sums of like nature.) What will 5 orallons cost ? 
What will 8 ? 

3. If 4 lbs. of sugar cost 48 cents, what will 2 lbs, cost ? 
(Fijid lohat 1 Ih. will cost first.) What will 6 lbs. cost .? What 
will 8 ? What will 12 ? What will 20 ? 

4. If 2 bushels of corn cost a dollar, how much if it a bushel.^ 
What will 3 bushels cost .? What will 4 .? What will 6 ? 
What will 8 ^ 

5. If 20 yards of cloth cost 60 cents, how much is it a yard ^ 
What will C cents buy ? Will 18 cents buy .? Will 30 cents 7 
Will 90? Will 300 ? 

6. How many pounds of cheese will 12 cents buy, if 4 lbs. 
cost 48 cents ^ How many will 24 cents buy ? How many will 
60 cents ? How many will lOS cents? 

7. If 4 dollars buy 2 barrels of cider, how many barrels will 
6 dollars buy ? {Find the rnlue of 1 first.) How many will 8 
dollars buy ? How many will 12 ? How many will 24 ? How 
many will 36 ? How many will 48 ? How many will 60 ? How 
many will 100 ? How many will 150? How many will 300? 
How many will 400 ? How many will 500 ? How many will 
800 ? How many will 2000 ? How many will 3000 ? How 
many will 40000 ? 

8. If you pay 16 cents for 4 oranges, how many cents will 
buy 6 ? How many 36 ? How many 48 ? How many 60 ? 

9. If 100 oranges cost 400 cents, how many cents will 4 cost ? 
What will 8 cost? What will 25 cost ? What will 30 cost ? 
What will 50 cost ? 

10. If 4 tons of hay will keep 2 cattle over the winter, how 
many tons will keep 6 cattle the same time ? How many 8 ? 
How many 10 ? How many 20 ? How many 40 ? How 
many 60 ? How many 80 ? 

11. If 500 cattle eat 1000 tons of hay in one winter, what 
will 2 cattle eat ? What will 3 ? What will 5 ? What will 
20 ? What will 50 ? What will 200 ? 

12. If 2 penknives cost 25 cents, what will 3 cost ? What . 
w:Ul 4 ? mat wiU 8 ^ What wiU 12 ^ What will 16 > 
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13. If you nay 2C cents for 2 inkstands, how many centi will 
buy 3? Will buy 4? 5? tj ? 7? 'S? 9? 10? 20^ 
30? 40? 

14. If f of a yard of broadcloth cost 4 dollars, what will f 
cost ? {If f cost 4 dollars, -} will cost 2 dollars.) What will 
I? Whatf? What I? What I? What 1^ ? What if? 
What If ? What l| ? What If ? What if ? What 2 yards ? 
What I ? (//^ I maAre I yard, then 1 2/^^^ and ^ are f.) What 
will ^^ of a yard cost ? What V -^ What ^- ? What -^ ? 
What ^8*- ? What 3 yards ? 

15 The interest of 100 dollars for 1 year is 6 dollars at 6 
per cent. ; what is it for 2 years ? For 3 ? For 5 ? For 7 ? 
For 9 ? For 12 ? For 20 ? 

16. If 6 men can do a piece of work in 12 days, how long 
will it take 1 man to do the same ? (1 man will be 6 times as 
lon^ as 6.) How long will it take 2 men ? (2 men will do 
it quiche than 1 man.) 3 men ? 12 men ? 

17 If 4 men build a wall in 20 days, how many men would 
it require to build the same in 40 days ? (^ as many men.) tn 
80 days ? 

After the same manner perform thefoUowmg 

Exercises for the Slate* 

1. If 20 yards of cloth cost $40, what will 8 yards cost ? 

1 yard is -^ of $40 j tliat i*-, 40 -f- 20 = $2 a yard ; theUj 8 yard* art 8 
X 2 = $16, Jlns. 

2. What can you buy 15 tons of hay for, if 3 tons cost $36 ? 
(Find ickat 1 ton will cost first.) Ji. $180. 

3. If 2 bushels of oats cost 40 cents, what will 24 bushels 
cost ? A. $4,80. 

4. What will 25 lbs. of sugar cost, at 17 cents a pound ? 

17 X 25 == $4,25, Ans. 

5. If $4,25 buy 25 lbs. of sugar, how much is it a pound ? 

A. 17 cents. 
C. If 3 pair of shoes cost $4,50, what will 12 pair cost ? (18) 
What will 8 ? (12) What will 15 ? (2250) What will 16? (24) 

A. $76,50. 

7. If 2 pair of stockingfs cost 50 cents, what will 3 pair cost ? 
(75) What will 15 ? (375) What will'25 ? (625) What will 
80 ? (20) What will 96 ? (24) What will 267 ? (6675) 

A. $121,50. ' 

8. What will 600 bushels of rye cost, at 84 cents a bushel ^ 
(504) What will 10 ? (840) What will 40 ? X3360) . Wbat 



i:« ARITHrvIETiC- 

will 800 ? (672) IVhat will 1000 ? (840) What v;lll 2 ? (168) 
A, $2059,68. 

9. If 60 cents buy 4 lbs. of tobacco, how much will 30 cents 
buy ? (2) How much will 90 cents ? (6) IIow much will 120 
cents ? (S) IIow much will $2,10 ? (14) How much will 
$2,40 ? (IG) A. 46 lbs. 

10. If 1 pair of gloves cost 75 cents, Vv'hat will 1 dozen pair 
co-st.? (9) y/hat will J^-doz. ? (1350) What will 2 doz. .^ 
(18) What will 2^ doz. > (2250) Whit will 3 doz. > i^l) 

A. $90. 

11. If 3 doz. pair of shoes cost 27 dolLars, what will 1 pair 
cost .? (75) What will 2K doz. ? (2250) What will 2 doz. .? 
(18) What will 1^ doz. 'i (1350) What will 1 doz. .? (9) 

Ji. $03,75. 

12. If 5 tons of ha3^ will keep 25 sheep over the winter, how 
many sheep can be kept on 7 tons, at the same rate .^ (35) 
On 8 tons .? (40) On 15 tons .? (75) On 60 tons .? (300) On 
80.? (400). A. 850. 

13. Boarding at $2,25 a week, how lonrr will $9 last me .? (4) 
How long will $13,50 .=> (6) How long will $18.? (8) How long 
will $20,25 .? (9) How long will $49,50 .? (22) Ji. 49 weeks. 

14. If a man receive $50 for 2 months' wages, what is that 
a year .? (300) What will 8 months^ con»e to .? (200) 16 
months* come to .? (400) 3i years' come to .? (450) 2 years' 
come to .? (GOO) I years' come to .? (3000) A. $4950. 

15. What will 6 pieces of cloth, each piece containing 20 
yards, come to, at ^>1.50 a yard.? (ISO) What will 1 piece 
come to ? (30) What will 3 pieces .? (90) What will 5 pieces t 
(150) What will 10 pieces > (300) A. $750. 

16. Bought 5 hhds. of rum, each containing 60 gallons, for 
^2 a gallon ; what do they come to .? (6<)0) What will 4 hhds. 
come to .? (480) What will 20 hhds. .? (2400) S. $3480.' 

17. William's income is ,^1500 a year, and bis daily expenses 
are $2,50 ; how much will he have saved at the year's end .? 

A. $587,50. 

18. If William's income had been $2000, how much would 
hft have saved .? (108750) If $2500 .? (158750) If $3600 .* 
(268750) If $4000 : (308750) A. $8450. 

19. If a hhd. of molasses cost $20,16, how much is it a gal- 
Ion.? {Divide hij the number of gallons in a hhd.) (32) How 
much is it a quart ? {Divide by the number of quarts in a hhd.') 
(8) How much is it a pint.? (4) How much is it a gill .? (1) 

A. 45 cents. 
The foregoing qucstion.s hav« been solved Iiy a method termed anafy.9i» 
This method is thought to accord v, ith the natural operations of tl)e liumaa 
mind. Men in hu*;ine<3s scarcely recognise any other. The formality of stat« 
jsnents in rarely if ever made by them ; and, when it is made, they do it moro 
fcr the sake of te^tin^ the correct noi:>< of the other motljod, ih>xn for ojry pra*34i» 
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t&\ purpose. They nmy have adc.ptcd r; statement in the commencement of 
their basiness, from tho circumstance of haAing been taught it at school : but 
the longer they continue in business, the less occasion tJiey have for it. Thero 
ifl another method, which coiisisLa in ascertaining the ratio or relation which 
one number has to another. This is used more or lesy by all, but more exteo- 
eively by scientific men, and those well versed in mathematical principles. 

20, If 8 pair of shoes cost. 63 cents, what will 24 pair cost ? 
J of 63 = 7| cents, the price of 1 pair, which we multiply by 
24 to get the price of 24 pair ; thus, 24 x 7§ = $1,89. But, 
since 7^ is a fraction, it would be more convenient to multiply 
by 24 first, and divide by 8 afterwards, as this cannot make any 
difference ; and, that we may make no mistake in the operation, 
we will make a statement, by writing; the 63 cents on the right, 
as a third term (see operation) ; 
on the left of which we write the 
multiplier, 24, as a 2d term, and, aa 
a first term, the divisor, 8 : then, 
63 X 24 = 1512 -f- 8 = $1,89, th^ 
Ans.f as before. 



OPERATION. 
pair. pair. cents 



24 



63 
24 



252 
126 

8)1512 

Ans,^ $ 1,89 



yds. 
3 



yds. 
6 . 



cts. 

24 

6 



21. If 3 yards of cloth cost 24 cents, what will 6 yar.ds cost } 
OPERATION. 

24 X 6 = 144 -^3 = 48, iAc^TW. 

Or, as v>'Q knoAV that 6 yards cost 3 
times as much as 3 yds., that is, -^=5:2^ 
by simply multiplying 24 by 2, it makes 48, 
the answer, the same as before. This is 
a much shorter process ; and, could wo 
discover the principle, it would oftentimea 
render operations very simple and short. 
In searching for this, we sliall naturallT 

be led to the consideration of ratio, or relation; that is, the relatioa wbicn 

necessarily exists between two or more numbers. 



3)144 
Ans,^ $,48 



Ratio. Q. What •part of Q is ^ ^ A. f. 

Q. ^liat fart of 5 i5 6 ? A. f . 

Q. JVhat -part of Z is 4? A. f . 

q. What part of 4 is 2? ^. f. 

Q. What is the finding what part one number is of another 
called? A. Finding the ratio, or relation of one number to 
another. WKxil is ratio, then ? A. The number of timet OIM 
number, or quantity, Ib oontained in another. ^^ t 
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ITS ARITHMETIC. 

Q. What part o/iO t> G ? or, what is the roiio of 10 io 9? 

^. tV 

Q. IF7mf i^ the ratio of 17 Zo 18 ? ^ M. |f . 

<2. J77ir/^ 15 the ratio of IS to 17? ^. ^-J-. 

Q. IVhaljiart of 'S oz. is 12 02..^ or, ichat is the ratio of 3 oz. 
to 12 oz..^ ^. ^ — 4, ratio. 

Q. IVhat part of four yards is 9 yds.? or, what is the ratio 
of4to9? .^.1 = 2^. 

Q Uence^ to find the ratio of one nvmher to another, how 
do you proceed? A. Make the number which is mentioned 
last {whether it be the larger or smaller), the numerator of a 
fraction, and the other number the denominator) that is, always 
divide the second by the first. 

1. What part of $1 is 50 cents ? or, what is the ratio of $1 to 
60 cents ? 

^. $1 = ICO cents ; then, t\ftr== i, the ratio, Ans. 

2. What part of 5 s. is 2 S; (i d. ^ or, what is the ratio of 5 e. 
to2s. Cd.? 

2 s. 6 d. = 30 d., and 5 s. =G0 d. ; therefore, f§ = ^, the 
ratio, Ans. 

3. WJiat is t]ie ratio o? £1 to 15 s. ? A. ■h-^-='^, the ratio 

4. What is the ratio of 2 to 3 .? A. J. Of 4 to 20 ? A. 5. 
Of 20 to 4 ? A. -J. Of ,8 to (53 ? A. 7|-. Of 200 to 900 ? A. 4 J. 
Of 800 to 900 ? A. 1^. Of 2 quarts to 1 gallon ? A, 2. 

Let us now apply the principle of ratio, which we were in 
pursuit of, to practical questions. 



Proportion. 22. If 2 melons cost 8 cents, what will 10 
cost .' 

It is evidevt, that 10 melons iclll cost 5 times a,s imich as 2 ; that is, the ratio 
of '2 to 10 is J^ = 5 •, then, 5X8 = 40, jIjis. But, by gtating the question aa 
btifore, we Jiuve the fuUowing proportions: — 

OPERATION. In this exarnp!e,iDe make a new 

fneJons. melons, cents. discovery, viz. tiwt. the ratio of 

2 ^ 10 ^ 8 8 to 40 {which is ^^-==5), is the 

same as 2 to 10, ichich is alsb 5 ; 

that is, 2 is the same part of 10 

that Sis of 40. 



10 

2)80 
$^40 



Q. When, then, numbers bear such relations to each others 
.1 r -J.- y « « . iportio; 

Ogle 



tohat arc the numbers said to form ? Ans. A^ropor^on. 
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Q. IIoiD irf.ny proporilrm be drfz/ied, then P A. It is an equal- 
ity of ratios. 

Q. HuiD many numbers -must there he to form a ratio9 
Jl. Two. 

Q. How many to forma proyoriinn? A. At least, three. 

To show that there is a proportion between three or more 
numbers, we write theiu thus : — 

laeions. melons, cents, cents, 
2 : 10 : : 8 : 40, 
which Is read, 2 is to 10 as 8 is to 40 ; or, 2 is the same part of 
10 that 8 is of 40 ; or, the ratio of 2 to 10 is the same as that of 8 
to 40. 

Q. What is the meaning of antecedent ? A. Going before. 

Q. What is the meaning of consequent? A. Following. 

Q. What is the meaning o/ couplet? A. Two, or a pair. 

Q. What may both terms of a ratio be called ? A. A couplet. 

Q. What may each term of a. covplet he called, as 3 to 4 : 
A. The 3, being first, may be called the antecedent ; and the 4, 
being after tiie 3, the consequerU. 

Q. In ihefoUoicing proportion, viz. 2 : 10 : : 8 : 40, which 
are the antecedents, and which arc the conscqvents ? A. 2 and 
8 are the antecedents, and 10 and 40 the consequents. 

Q. Wliat are the ratios in 2 : 10 : : 8 : 40.? 
In the last proportion, 2 und 40, being the tirst and last terms, are called 
eztremes ; and JO and 8, being in the middle, are called tlie me.ans. Also, in 
the same proportion, we knuio that the extremes 2 and 40, multiplied together, 
iire equal to the product of the moans, 10 and 8, multiplied together, thus; 
X 40 = 80, and 10X8 = 80. Let us try to explain the reason of this. 
In the foregoing proposition, the first ratio, -^- (= 5), being equal to the 
second ratio, ^-^-^ (== 5), that is, the fractional ratios being equal, it 
follows, that reducing these fractions to a common denominator will makf! 
their numeratcrs alike ; thus, -til arid -^Ji become -|-Q- and •§-§- ; in doiwg 
which, we multiply the numerator 40 (one extreme) by the denominator 
2 ithe other extreme^, also the numerator 10 (one mean) by the denominator, 
8, ithe other mean> ; hence the reason of this equality. Q- When, then, 
any four nvmhers arc proportional, 2chat may loe learn respect- 
ing the product of the extremes and means P A. That the pro- 
duct of the extremes will always be equal to the product of the 
rneans. Heiice, with any three terms of a proportion being 
^iven, the fourth or absent term may easily be found. Let us 
take the last example : 

melons, melons, cts. cts. 
10 : : 8 : 40 

Multiplying toget^ier 8 and 10, the two means, makes 80 j then 80 -r- 40, 
the known extreme, gives 2, tlie otUer extreme required, or first term, 

^Tt^. 2. 
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Again, let ue suppose the 10 absent, the remaining terma 
are 

melons, melons, cts. cts. 

2 : : : 8 ^ 40 

By multiplying together 40 and 9, the extremes, we have 80 j which, divided 
by 8, the known mean, gives JO, the 2d term, or mean, required. Let us excm- 
piify this principle more fully by a practical example. 

23. If 10 horses consume 30 bushels of oats in a week, how- 
many bushels will serve 40 horses the same time ? 

In this example, knowing that the number of bushels eaten 
are in proportion to the number of horses, we write the propor- 
tion thus : 

OPERATION. 
horses, horses. hnsheJe. 

10 : 40 : : 30 

40 



By multiplying to- 
gether 40 and 30, the 
two moans, we have 
1200, which, divided 
by the known extreme, 
10, gives 120 ; that is, 
120 bushels, for the 
other extreme, or 4th 
term, that was requir- 
ed. Let U9 apply tl»e 
principle of ratio in 
finding the 4th term in this example. The ratio of 10 to 40 is ^-g- = 4 , that 

is, 40 horses will consume 4 times as many bushels as 10 •, then 4 X 30 bu. = 
1^ bushels, the 4th term, or extreme, as before. 



1|0)120|0 



120 bushels J Ans. 



Q. When amj three terms of a proportion are given, what is 
the process of finding the fourth term called f A. The Rule of 
Three. 

Q. How, then, may it he defined ? Ji. It is the process of 
finding, by the help of three given terms, a fourth term, be 
tween which and the third term there is the same ratio or proper 
tion as between the second and first terms. 

Jt will sometimes be necessary to change the order of the 
terms ; but this may be determined very easily by the nature 
of the question, as will appear by the following example : — 

24. If 8 yards of cloth cost f4, what will 2 yards cost .? 

OPERATION. • ' 

In this example, since 2 yards will cost a 
less sum than 8 yards, we write 2 yards for one 
mean, which thus becomes the multiplier^ and 
8 yards, the known extreme, for the divisor j 
for the less the multiplier, and the greater the 
divisor, the less will be the quotient j then, 3 
X 4=8-f- 8 = .^l,./?n5. But multiplying by 
the ratio will be much easier, thus ; the ratio 
of 8 to 2 is f = ;J ; then, 4 X ^ = $1, wJiw., 
Of J>eforc, 

Hosted by Google 



yds. 
8 



yds. 
2 



: 4 
2 

8)8 

$T 



RULE OF THREE, 181 

From these illustrations we derive the following 
KUL.E. 

I. IVkick of the three given terms do you write for a third 
ttrm? A. That which is of the same kind with the answer. 

II. How do you write the other two numbers., ichen the answer 
oi/ght to he greater than the third term ? A. I write the great- 
er for a second term, and the less for a first term. 

ill. liow do you icrii.e thein, ichcn the answer (rught to he less 
than the third ttrm ? A. The less for a second term, and the 
greater for a first term. 

J V. ]Vhat do you do, when the first and second terms are not 
of the same denomination ? A. Bring them to the same by 
Reduction Ascending or Descending. 

V. What is to be done, ichtn the third term consists of more 
than one denomination? A. Reduce it to the lowest denomi- 
nation mentioned, by Reduction. 

VI. Hoio do you proceed in the operation? A. Multiply the 
second and third terms together, and divide their product by 
tJie first term ; the quotient will be the fourth term, or answer, 
in the same denomination with the third term. 

VII. How may this process of multip/ying and dividing be, in 
most cases, materially shortened ? A. By multiplying the third 
term by the ratio of the first and second, expressed eitlier as a 
fraction in its lowest terms, or as a whole number. 

VIII. If the result, or fourth term, he not in the denomination 
required, what is to be done? A. It may be brought to it by 
Reduction. 

IX. If there be a rcmnivdcr in dlciding by the first term, or 
multiplying by the ratio, ichat is to be done iciih it ? A. Reduce 
it to the next lower denomination, and divide again, and so on^ 
till it can be reduced no more.* 



*As this rule is commonly divided into direct and inverse, it may not be 
amiss, fur the benefit of snme lonchcrs, to explain how they may be distinguish- 
ed ; also, to give the rule fur ouch. 

The Rule of Three Direct is when more requires more, nr less requires less. 
It may be known thus ; mure requires more, when the third term is mere than 
tbo first, and requires the fourth term, or answer, to be more than the second j 
and less requires less, when the third term is /e^r.^^ than the first, and requires the 
fourth term, or answer, to he leas tlian the second. 

Rule 1. .State the rpiestion, that is, place the vwi bers so that the first and 
third terms may be of the same name, and the second term of the savie navie 
Kith the ansirer, or thina^ suiitrht. 

2. Brivg the first avd third terms to the same daiom'matimi, and rcdvct the 
gecovd term to the lowest dcnomivaiivn mentioned init. 

0, Divi/ie the product of the second and third terms by the first term ; the 
quotient trill be the answer to tlu: qiLCstion, in the same denomination leith Lkt 
iwcofiii term ichich m-aj/ be bi-ought iiUo ojhj other deiwrnination reqnirtiL 
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More Exercises Jot the Slate. 

25. If 600 bushels of wheat cost $1200, what will 3600 bush 
els cost? and what is the ratio of the 1st and 2d terms ? 

Perform the foregoing example, aJidthe foil ozoing, first, witk 
out finding the ratio; t/ien, by finding the ratio, arid tnultiply 
irtg by it. 

A. $7200. The ratio, -%%''j?-= 6 X 1200 = $7200, the same. 

2(3. How many bushels of wheat mav be bought for $7200, 
i.f 600 bushels cost $1200.? M. 3000 bushels. Ratio, 6 : theri, 
6 X GOO = 3600 bushels. 

27. If $7200 buy 3600 bushels of wheat, what will 600 bush- 
els cost ? A. $1200. Ratio, \, 

2S. If board for 1 year, or 52 weeks, amount to $182, what 
will 39 weeks come to? A. $136,50. Ratio, | X 162= $136,50, 
the same. 

29. If 30 bushels of rye may be bought for 120 bushels of 
potatoes, how many bushels of rye may be bought for 600 bush 
els of potatoes ? A. 150 bushels rye. Ratio, 5. 

30. If 4 cwt. 1 qr. of sugar cost $45,20, what will 21 cwt. 1 
qr. cost ? (Bring 4 ciot. 1 qr., and 21 ciot. 1 qr. into quarters 
first.) A. $226. Ratio, 5. 

31. If 1 buy 60 yards of cloth for $120, what is the cost per 
yard? (2) What is the cost per ell Flemish. (150) What per 
ell English ? (250) What per ell French ? (3) A. $9. 

32. Bought 4 tuns of wine for $322,56; what did 1 pipe cost? 

The Rule of Three Inverse is, when more requires less, or less requires 
more, and may be known thus ', more requires less, when the third term ia 
more than the first, and requires the fourth terra, or answ^^r, to be less than the 
second ; and less requires more, when the third term is less than the first, and 
requires the fourth term to be more than the second. 

Rule. State and reduce the terms as in the Rule of Three Direct ,• then mul' 
tiply the first and second terms together, and divide their product by the third 
term ; the quotient will be the answer, in the same denomination with the middle 
term. 

J^ote. Although the distinction of direct and inverse is frequently made, 
still it is totally useless. Besides, this mode of arranging the proportional num- 
bers is very erroneous, and evidently calculated to conceal from the view of the 
pupil the true principles of ratio, and, consenuentlv, of proportion, on which 
the solution proceeds. The following example will render the absurdity more 
apparent. 

Ji certain rich far mer gave 20 sheep for a sideboard ; how many sidel/oards 
niaij be bought for 100 sheep 7 

'2^^ sheep : 1 sideboard : : 100 sheep : 5 sideboards, the 4th term, or .Ans. 

It must appear evident, to every rational inind, that there can be no analogy 
between SO sheep and 1 sideboard, or 100 sheep and 5 sidelwards. With the 
same propriety it may be asked, what ratio or analogy there is between sucli 
heterogeneous quantities as 2 monkeys and 5 merino shawls ; or between 7 lob» 
store and 4 bars of music ; the one is equally as correct as tlie other. 
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(4032) What did 1 hhd. ? (2016) What did 1 tierce ? (1344) 
What did 1 bbl.? (1008) ^ns. $84. What did 2 quarts cost? 
(16) What did 3 pints cost ? (12) What did 4 -gills cost ? (4) 

J3. $,32. 

33. Bought 6 tuns of wine for $500,50 ; what did 1 pipe cost ? 
A. $41,7UH-f-. 

34. When a merchant compounds with his creditors for 40 
cents on the dollar, how much is A's part, to whi^m he owes 
$2500 .'' how much is B's part, to whom he owes $1600 ? 

A. A's, $1000 j B's, $640. 

35. A, failing in trade, owes the following sums, viz. to B 
$1600,60, to C $500, to D $750,20, to E $1000, to F $230; 
and his property, which is worth no more than $1020,20, he 
gives up to his creditors ; how much does he pay on the dollar ? 
and what is the amount of loss sustained bj'' all? 

A. 25 cents on $1 ; and the amount of loss is $3060,60. 

36. Bought 4 tierces of rice, each weighing 7 cwt. 2 qrs. 16 
lbs. ; what do they come to at ,f 9,35 per cwt. ? (285842) At 
$2,50 per qr. ? (305714) At 10 cents per pound ? (34240) 

A. $933,956 -f . 

37. Bought, by estimation, 300 yards of cloth, for $450,60; 
but, by actual measurement, there were no more than 275 yds. 
2 qrs. ; for how much must 1 sell the measured yards per yd., 
so as to neither make nor lose ? (1635) How much must l sell 
20 yds. for, so as to lose nothina; ? (32711) How much 25 yds. 
2 qrs. ? (41707) How much 30 yds. 1 qr. 3 na. ? (41782) 

A. $125,835 -f~- 

38. If a staff 6 feet long cast a shade on level ground 9 feet, 
what is the height of that steeple whose shade measures at the 
same time 198 feet ? A. l'i.2 feet in height. Ratio, 22. 

39. If 3 cwt. 2 qrs. 16 lbs. of sugar cost $51, what will 10 
cwt. 3 qrs. 20 lbs. cost ? (Ratio, 3 X 51 = 153) What will 21 
cwt. 3 qrs. 12 lbs. ? (6, ratio, X 51 = 306) What will 43 cwt. 
2 qrs. 24 lbs. ? (Ratio, 12 ; then, 12 X 51 = 612) A, $1071. 

jYote. The following examples may be performed either by 
analysis, or by finding the ratio, or by the common rule. Per- 
liaps it would be well to let the pupil take his choice. The one 
by ratio is recommended. 

40. If $100 gain $6 in a year, how much will $20 gain in 
the same time ? {120. Ratio, ^) How much will $10 gain? 
f GO. Ratio, ^) How much will $50 gain ? (3. Ratio, i) How 
much will $75 gain ? (450. Ratio, |) What will $200 gain ? 
(12. Ratio, 2) How much will $300 gain ? (18. Ratio, 3) How 
iiuich will $500 gain ? (30. Ra,tio, 5) How much will $800 
ir.iiii : (48. Ratio, 8) How much will $1000 gain? (60. Ratio, 
H)) How much will $1250 gain ? (75. Ratio, 12^) How much 
wiU $'m)0 gain ? (120. Ratio, 20) Ans, $372,30qqqJ^^ 
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41. If 12 men can build a wall in 20 days, how many can do 
the same in 5 days ? ^9. 48 men. Ratio, 4. 

42. If CO men can build a wall in 4 days, how many men can 
do the same in 20 days ? »^. 12 men. Ratio, ■^' 

43. If 4 men can build a wall in 120 days, in how many davs 
will 12 men do the same ? (40) Will IG men ? (30) Will 20 
men ? (24) Will 24 men ?' (20) ^.114 days. 

44. If a man perform a journey in 30 days, by travelling 6 
hours each day, in how many days will he perform it by trav- 
elling 10 hours each day .'' (10 hours icill require a less num- 
btr of days than 6 hours ; that is, the rnul tip lying or 2d term 
vivst be the smaUest.) Jl. 13 days. Ratio, % X 30 = 18, the same. 

45. If a field will keep 2 cows 20 days, how long will it keep 
5 cows ? (8) Will it keep 8 cows ? (5) Will it keep 10 cows .? 
(4) Will it keep 20 cows .? (2) A. 19 days. 

4G. If 60 bushels of grain, at $1 per bushel, will pay a debt, 
how many bu.shels, at $1,50 a bushel, will pay the same ^ (40) 
How many bushels at $1,20 ? (50) How many at 80 cents ? 
(75) At 50 cents (120) At 40 cents ? (150) At 30 cents ? 
(200) JL 035 bushels. 

47. How much in length that is 6 inches in breadth will 
make a square foot .^ (12 i aches in lejigth and 12 in breadth 
make 1 square foot ; then, 6 inches in breadth will require more 
in length ; that is, 6:12:: 12) (24) How many 4 inches in 
breadth .'* (36) How many 8 inches in breadth ? (18) How 
many 16 inches in breadth ^ (9) A. 87 inches. 

48. If a man's income be $1750^ a year, how much may ho 
spend each day to lay up $400 a year .? Ji. $3,70. 

49. If 6 shillings make $1, New England currency, how 
much will 4 s. 6 d. make, in federal money ? (,75) Will 2 s. 
C d. .? (,41|) Will 1 s. 6 d. .? (,25) Wiir3 s. 9 d. .? (,62^) 

A. $2,04 J. 

50. A merchant bought 26 pipes of wine on 6 months' credit ; 
but, by paying ready money, he got it 3 cents a gallon cheaper ; 
how much did he save by paying ready money 7 A. $98,28. 

51. Bought 400 yards 2 qrs. of plaid for .$406,80, but could 
sell it for no more than $300 ; what was my loss per ell 
French ? A. $.40. 

52. If 120 gallons of water, in 1 hour, fall into a cistern con- 
taining 600 gallons, from which, by 1 pipe, 20 gallons run out 
in 1 hour, and by another 50 gallons, in what time will the cis- 
tern be filled ^ A. 12 hours. 

53. A merchant bought 40 pieces of broadcloth, each piece 
conta,ining 45 yards, at the rate of $6 for 9 j^ards, and sold it 
again at the rate of $15 for 18 yards ; how much did he make 
in trading.? A, $3D0. 
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54. A borrowed of B $600 for 3 years ; liow long ought A 
to lend B $800 to requite the favour ? (2-3) How long ouirht 
he to lend him $900 ? (2) How long $500 ? (3-7-6) tfow 
long $1200 ? (1-G) ^. y years, 4 mo. 6 days, 

55. A gentleman bought 3 yards of broadcloth ]i| yards 
\yide ; how many yards of flannel, wliich is only | yd. wide, will 
line the same ? 

ft, is evident it vnll take more cloth which is only | yd. wide, 
than if it were li^ yd. wide ; hence 1^ must be the middle term. 

Ji. 6 yds. Ratio, 2. 

56. A regiment of soldiers, consisting of bOO men, are to be 
clothed, each suit containing 4| yds. of cloth, which is 1| yd. 
wide, and lined with flannel | yd. wide ; how many yards of 
flannel will be sufficient to line all the suits ? 

A. 8633 yds, 1 qr. IJ na. 



Fhactions. 57. If J of a barrel of flour cost iV of a dollar, 
what will I of a barrel cost ? 

By analysis. It is plain, that if ice knew the price of 1 barrel, 
\ of a barrel icould cost | as much. If I of a barrel cost ^g- of a 
dollar, f , or 1 barrel, loill cost 8 times as much, that is, 

16 ^^ Is" X 4 ^^ ^^^' *^"^- 
Or, 05 I is more than \, we may make | the 2d, or multiplying 
term, as in the foregoing examples, thus : — ^ 

i'i''T%- Then, -^ ^; - rz: ^^ -^ - (Inverting J by U XLVH. 

^^'^'' 6"4 X t) — ir = ^1^' *^^- 

Or, multiplying by the ratio, thus ; the ratio of \ to lis l^ 
i = -^ = ^' ^^^io ; ^hen, ^ ^ -^ = ^ ziz $1^, Ans., as he- 
fore. 

Or, which is obviously the same, having inverted the 1st or 
dividing term, multiply all the fractions together ; that is, pro- 
ceed as in Division of Fractions, (IT XLVH ) thus 1X£X_5 

120 '1X4X16 — 

— z=$l|, Ans., as before. 

The pupil may perform the following examples by either of 
the precedmg methods, but the one by analysis is recommended. 
It bemff the best exercise for the mind. 

58. If 3 lbs. of butter cost f of a dollar, what cost i lb. ? 
^7 A. $^. 
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186 ARITHMETIC. 

59. If J of a bushel of wheat cost y^^ of a dollar, what will 
I bushel cost ? £. x%. 

60. If 1| yds. of cloth cost $xV» what will 1 yd. cost ? 

A. u- 

61. At f yV a pound, what will 40 pounds cost ? A. f 2^. 

62. If % yd. cost $ 2^\, what will 1 yd. cost ? 

Jl. $2,82f. 

63. If h: o^ I yd. cost $2, what is it a yard ? .3. $5J. 

64. If J of I" ofy\ of $1 buy 20 apples, how manj^ apples 
will $5 buy ? A. 4872-f apples. 

65. If -|- oz. of ffold be worth $1,50, what is the cost of 1 oz. ? 
A. $1,80. 

^Q If 16|- yds. will make 8 coats, how many yards will it take 
for 1 coat ? A. 2^ yds. 

67. If ^ of |- of a gallon cost $-| , what will 5^ gallons cost ^ 
A. $9i. 

68. If 6 yds. cost $5f , what will 14 J yds. cost? A. $13|-i 

69. If ^ of |- cwt. of sugar cost $xS"j what will 40 cwt. cost? 
A, $82f . 

70. If I yd. of silk cost | of $|, what is the price of 50 yds. ? 
A. $31 i 

71- If 1 cwt. of flour cost $^-|-, what will j^ cwt. cost? 

72. it 3 yds. of cloth, that is 2^ yds. wide, will make a cloak, 
how much cloth, that is only | yd. wide, will maie the same 
garment .'' 

The narrower the cloth, the more yards it will take; herice we make tAe 
greater the second term, thus; ^yi. : ^ yds. : : 3 yds. : 10 yds., Ans, 

73.. If I lend my friend $060 for § of a year, how much ought 
he to lend me | of a year to requite the favour ? 

He ought not to lend me so much as I lend him, because. I am to keep the 
money longer than he ,• therefore, make f the middle term. A. $8005. 

74^. If 12 men do a piece of work in 12^ days, how many men 
will do the same in 6 J days? A. 24 men. Ratio, 2. 

75. A merchant, owning f of a vessel, sells f of Iiis share for 
^00 ; what was the whole vessel worth ? 

^ 0/ f = 1;^ = f ; then, as f of the vessel is $500, i is $250, 
and i, or the whole vessely i^ 5 X 250 = $1250. 

Or thus; i of % : 1 : : 500 : $12oQ, Ans.j a$ before. 

76. If li lb. indiffo cost $3,84, what will 49;3 Ifei. ««iiftt «li» 
mmt rate ? A, $135,953 
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n. If $29| buy 59^ yds. of cloth, what will $60 buy .? 
A. 120 yds. 

78. How many yds. of cloth can I buy for $75^, if 267| yds. 
cost %Z1\ ? Ji. 535j^ yds. Ratio, 2. 



COMPOUND PROPORTION. 

M tiJCKTW. 1. If 40 men, in 10 days, can reap 200 acres 
of grain, how many acres can 14 men reap in 24 days .'* 

By analysis. If ^0 men. in 10 days, reap 200 acres, 1 mauy 
in the same time, will reap -^ij of 200 acres, that is, 5 acres in 
10 (lays ; and in 1 duxj, he will reap yV of 5 acres = yV= ^ an 
acre a day ; then 14 men in 1 day wiiL reap 14 times as vruch ; 
which is, 14 X -i == 7 acres ; and in2i days, 24 times 7 acreSf = 
106 acres, Jtns. 

Perform the following sums in the same manner. 

2. If 4 men mow 96 acres in 12 days, how many acres can 8 
men mow in 16 days ? 

First find how many acres 1 man will mow in 12 days ; then, in 1 day. 
A. 2.% acres. 

3. If a family of 8 persons, in 24 months, spend $480, how 
jnuch would 16 persons spend in 8 months ? A. $320. 

4. If a man travel 60 miles in 5 days, traveUing 3 hours each 
day, how far will he travel in 10 days, travelhng 9 hours each 
day.? 

-J <j/ 60= 12, and -J o/ 12 =4 miles, the distance which he 
iravels in 1 hour ; then, 4 jniles X 9 hours = 36 X 10 dnys =t 
360 miles, the Ans. 

It will oftentimes be found convenient to make a statement, 
as in Simple Proportion. Take the last example.— In solving 
this question, we found the answer, which is miles, depended 
on two circumstances; the number of days which the man 
travels, and the number of Iiours he travels each day. 

Let us, in the first place, find how far he would go in 5 days, 
supposing he travelled the same number of hours each day! 
The question will then be : 

If a nian travel 60 miles in 5 days, how many miles will he travel in 10 
days.' This will give the following proportion, to which, and the next fol- 
Jowmg profwrtion, the answers, or fourth terms, are to be found by the Rule of 
Three ; thus, 

. 5 days : 10 days : : 60 miles : miles j 

jvhich gives for the fourth term, or answer, 120 miles. la the next place 
WB will consider the difference in hours ; then the question will be, * 

If % man, by UPavelliug 3 lioure a day for a certain number of dayi, travel 
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1^ miles, how many miles will he travel, in the same number of days, it Ua 

travel 9 hours a day 5 which will give the following proportion : 

3 hours : 9 hours : : 120 miles : miles 5 
which gives for the fourth term, or answer, 360 miles. 

In performing the foregoing examples, we, in the first.operation, multiplied 
€0 by 10, and divided the product by 5, making 120. In the next operatl*>n, wo 
multiplied 120 by 9, and divided the product by 3, making 3'dO, the answer. 
But, which is precisely the same thing, we may multiply the IJO by the product 
of the multipUers, and divide this result by the product of the divisors ; by 
which process the two statements may be reduced to one ; thus, 

3 hoSs ; ^9 hours | - 60 mileg : miles ; 

In tkis example^ the product of the midtipliers, or second terrns^ is 9 X 10 = 
95 ; and the product of tke divisors^ or first terms, i5 3 X 5 = 15 •, t/ien^ GO X 90 
= 5400 -V- 15 =360 miles, the Aiis., as before. 

J\rote. It will be re-collected, that the ratio of any two terms is the second 
divided by the first, expressed either as a fraction, or by its equal whole num- 
ber. 

Or, by comparing the diiFerent terms, we see that GO miles 
has the same proportion to the fourth term, or answer, that 5 clays 
has to 10 days, and that 3 hours has to 9 hours ; hence we may 
abbreviate the process, as in Simple Proportion, by multiplying 
the third terms by the ratio of the other terms, thus : 

Tfie ratio of 5 to 10 is ■^- == 2, and of 3 to 9 is f = 3. BiU 
multiplying 60 miles by the product of the ratios 2 and 3, that 
is, 6, is the same as multiplying 60 by them separately ; then^ 
6 X 60 = 360 miles, Arts., as before. 

JsTote. This method, in most cases, will shorten the process very mate- 
rially, and in no case will it be any longer ; for, when the ratios are fractions, 
multiplying the third term by them (according to the rule for the multiplica- 
tion of fractions) will, in fact, be the same process as by the other method. 



Q. From, the preceding remarks, lohat does Compound Pro- 
portion, or Double RvJe of Three, appear to be? A. It is find- 
ing the answer to such questions as would require two or more 
statements in Simple Proportion; or, in other words, it is when 
the relation of the quantity required, to the given quantity of 
the same kind, depends on several circumstances combined. 

Q. The last question was solved by mw tiplying the third term 
by the product of the ratios of the other terms ; what, theji, may 
the product be called, which resnihs from multiplying two pr 
more ratios together? A. Compound Ratio. 

From the preceding remarks we derive the followiflg 
RULE. 

L What number do you make the third term ? A. That which 
is of the same kind or denomination with the answer. 

11. How do you arrange all the remaining terms ? A. Take 
Q,ny two which are of the same kind, and, if the answer ough| 
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to be greater than the third term, make the greater the second 
term, and the smaller the first ; but, if not, make the less the 
second term, and the greater the first; then take any other 
two terms of the saiue kind, and arrange them in like manner, 
and so on till all the terms are used ; that is, proceed according 
to the directions for stating in Simple Proportion. 

Jll. Hoio do you proceed next? A. Multiply the third terra 
by the continued product of the second terms, and divide the 
result by the continued product of the first terms; the quotient 
will be the fourth term, or answer. 

IV. How imnj the ajpcnttion, in most cases.) he materially 
shortened? A. By multiplying the third term by the continu- 
ed product of the ratios of the other terms. 

More Exercises for the Slate. 

1. If 25 men, by working 10 hours a day, can dig a trench 
36 feet long, 12 feet broad, and 6 feet deep, in 9 days, how many 
hours a day must 15 men work, in order to dig a trench 48 feet 
long, 8 feet broad, and 5 feet deep, in 12 days.'* 
15 men : 25 7ne?i 
36 length : 48 length 

12 breadth : 8 breadth J> : : 10 hours : hours. 

S depth : 5 depth 

12 days : 9 days J 

Jn thi^ example, the sccuvd termSy 25X43X8X5X9, = 432000, and 

the first terms, J5 X 36 X 12 X G X ^2, i=z 40(5560. Then, the thh-d to-jn, 

10 X 432300, = 43^.0000 -i- 466560 = 9 h. 15|- m. , the fowth term, w Answer 

Or, by mnltlplying the third term, by the ratios, thus: the 

ratio of 15 to 25 is f |- = f, of 36 to 48 is f, of 12 to 8 is f , of 

6 to 5 is ^, of 12 to 9 is f-, lohose products, multiplied by the 

*i-j, 5X4X2X5X3X10^'- 6000^ ^, ,^c 

Jins.,as before. . 

This method, it will be perceived, is much shorter than the former. But, 
had we selected terms whose ratios would be whole numbers, the process 
would have been shorter still, as is the case in the next question. The 
present example, however, may be rendered more simple by rejecting equal 

terms, as in U XLI. •, ^m^, the ratios —^-'^1^ -'^ 1'^ 10A.^_£X 
3X3X3X6X4 3X 

2 X 5 X 10 ^. 500 ^ 5 

"— — — = — — = 9 h. i5'g' m., v3?i5., as before. 
3X6 54 

Let the pupil perform the' following examples by the com- 
mon rule of proportion first, then by multiplying by the ratio, 
and lastly by analysis. 

8. If 5 men can build 10 rods of wall in 6 days, bow many 
rods can 20 men build in 18 days ? 
17* 
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Men 5 : 20> ^^ , 

Daijs 6 : isl '• '• ^^ ^^^^ '■ '''>'^^' 
In this example, the ratios of 5 to 20, and of 6 to 18, are 3 
and 4 ; iAe^i, 3 X 4 X 10 rods = 120 rod^, ^7Z5. 

The same by analysis. 1 man will build -^of ]0 rods = J^ 
in 6 //fl?/5, ajid in 1 <^^i?/ -J of -^^- = ^-g- = -J- ; ^/m^ 15, 1 man will 
build i of a rod a day ; then, 20 men X iS daijs X i = 120 
rods, Ans., as before. 

3. If 4 men receive $24 for 6 days' work, how much will 8 
men receive for 12 da3^s' work ? A. f,96. 

4. If 4 men receive $24 for 6 days' work, how many men 
may be hired 12 days for $96 ? ^. 8 men. 

5. If 8 men, in 12 days, receive $96, how much will 4 men 
receive for 6 days' work ? A. $24. 

6. If 8 men receive $96 for 12 days' work, how long may 4 
D»^n be hired for $24 .? A. 6 days. 

7. If 9 persons in a family spend $1512 in 1 year (or 12 mo.), 
h"W much will 3 of the same persons spend in 4 months I 
A. $168. 

H. If $2000 will support a garrison of 150 men 3 months, how 
lomr will $6000 support 4 times as many men ? (The ratios 
are 3 and :|-; then, 3 X i X 3mo. = 1;.) ^. 2^ mo. 

9. If $100 gain $6 in 1 year, what will $900 gain in 8 months.? 
A. $36. 

10. If $100 gain $6 in 1 year, in what time will $900 gain 
$36 ? A. 8 months. 

Jl. If the transportation of 12 cwt. 3 qrs., for 400 miles, cost 
$57,12, what will the transportation of 10 tons, for 75 miles, 
amount to .^ A. $168. 

12. An usurer put out $150 at interest, and when it bad been 
on interest 8 months, he received, for principal and interest, 
$160 ; at what rate per cent, per annum did he receive in- 
terest ? 

By cancelling the ratios f- and f-, the third term will be th6 
answer. A. 10 per cent. 

Questions on the foregoing. 

1. What will 2 yds. of cloth cost, at 50 cents (or $i) a yard.^ 
What will JO yds. ? What will 100 yds. ? What will 5 yds. ? 
What will 9 yds, ? . 

2. At 25 cents (or $xi) a yard, what will 4 yds. cost ? What 
will 12 yds. ? What will 40 yds. ? What will 300 yds. ? 

3. At $,33i (or $^), what wHl 6 yds. cost.? What will 9 
yds. ? Will 24 yds. ? Will 300 yds. ? Will 7 yds. ? Will 25 
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4. At $,16f (or $i), what will 12 yds. cost ? Will 13 yds 
cost ? Will 14 yds. costP Will 23 yds. cost ? Will 120 yds. ? 
Will 300 yds ? 

5. At $.12<^ (or $1) a yard, what will 16 yds. cost ? Will 96 
yds. ? Will S)7 yds. .? VVill 100 yds. ? 

6. At .$,06^ (or $-y\), what will .33 yds. cost ? Will 66 yds. ? 

7. What Will 4 qts. of molasses cost at 2 cents a gill r 

8. How many shillings in 4£ ? In S£? In 3£ 5 s. 

9. How many minutes in d hours .'' In 12 hours ? 

10. Mow many cents is -J of a dollar ? Is $^-^ ? Is $-^ i' 
ls$i? ls$i-? Is.fi.^ Is$fV.? Is|f.^ Ts$tV? Is|^^? 
Is$|-.^ Is$-H-.? Is$|.^ Is.$if.^ ls$i? Is$i|.? 

11. How many pence in 3 s. 9 d. :' In 6 s. 6 d. .'* 

12. How many cents in 2s? In 3 s. ? In 3 s. 9 d. .'* 

13. How many cents will buy 3 slates, at 1 s. 9 d. each .'* 

14. How many cents are 18d. ? Are 2 s. 6 d. .'* Are 5 s. 3d. ? 

15. What kind of a fraction is |- .^ Is 14^ ? Is ^ of f- .'' Is 

16. What mixed number is equal to -^-gp- ? ■^- ? 

17. How many 5ths in Sf ? In 4-J- ? 

18. How many pounds in ^^-£ ? In |-8-£ ? 

19. How many pounds and shillings in 102%-£ ? (sV^ ^ ^ s.) 
In8^£.? 

20. How many shillings in ^-d. ? In ^-^^ d. ? 

21. What fraction is equal to f ? -^2 ? A ? 

22. What kind of a fraction is ,5 ? Is 14,3 .? 

23. What will be the cost of 3 books, at $^5 apiece ? At 
$,25.? 

24. What decimal fraction is equal to 2" •'' i ^ -5 ? 

25. Bought ,4 of a bushel of rye at one time, at another ,25, 
and at another ,35 ; how much did I buy in all ? 

26. How much is f of a shilling ? f s. .? (^- s. is -g- of 12 d. = 
2d.) j- shilling.? 

27. How much is ^ of J ? Is J of ^ ? Is ^ of ^V ^ 

28. How much is 3 times h ? 3 times | ? 3 times § ? 

29. A man bought 4 of a barrel of flour for 3 dollars j how 
much was it a barrel ? 

30. 3 is ^ of what number ? 

31. 5 is -J of what number ? 
,32. 10 is I of what number ? 
33. 7 is ^ of what number ? 
S4, i of 6 is ^ of what number ? 
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35 -J- of 12 is -J of what number ? 
3(>. ^ of 12 is -J- of what number ? 
•^7. I of 12 is J of what number ? 

3.S. If a man save J of a dollar a day, how many dollars will 
he save in K) days ? Hoav many in 17 days ? In 25 days ? 
30. In -^g- how many times 1 ? 

40. In -^Q^ how many times 1 .'* 

41. In ^8^- how many times 1 ? 

42. In ^j^-, how many times 1 ? 

43. William gave away 1 apple and ^, w^hich was ^ of all he 
had ; how many had he .'' ■§■ is 3 times as much as -J- ; hence, if 
\^ is -^ of a certain number, the number mtist be 3 ^mes l4- ; 
thus, 1 5- = f ; then f X 3 = f = 4^, Ans. 

44. 2^ is -J of what number ? {If ^-^ is ^, -|-, or the number, 
is 5 ;5«m.e5 as much ; that is, 5 times 2;^ = ) 11^, Ans. 

46. 1| is I of what number ? 
46. !-§■ is -f of what number ? 

47 William gave $,25 for 2,4 yds. of ribbon ; how muph waa 
it a yard .'' 

48. Divide 3,5 by ,7. A. 5. 
59. Divide 3,5 by ,07. A. 50. 

50. Multiply 5 by ,7. A. 3,5. 

51. Multiply 50 by ,07. A. 3,5. 

52. How much will ^ of a peck of salt cost, at $1 a bushel.^ 

53. How many drams is ^ of an ounce ? 

54. How much is ^ of a yard ? 

55. How much is | of a day ? 

56. How much is -^j of a minute ? 

57. If you pay 6 cents a quart for ale, how much is that a 
gallon ? 

58. If a man earn $3 a week, how much is that for each 
workinor day in a week ? 

59. If a man travel 6 miles in 2 hours, how far will he travel 
ill 16 hours.? 

60. What is the ratio of 2 to 6.^ Of6to2.? Of9to6.? Of 
6 to 9.? Of 10 to 100.? 

61. If 20 bushels of apples cost $10, what will 5 bushels 
cost ? 

62. What is the ratio of 20 to 5 ? 

63. If 6 gallons of water fall into a cistern, containing 12 
gallons, in 1 hour, and 3 gallons leak out in an hour, how long 
will it take the cistern to be filled ? 

64. If 4 men, in one day, consume 3 loaves of bread, how 
fnany lo&yea will 12 men consum© in 4 dayg ? (^ooale 
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65. If 6 men, in 12 days, reap 18 acres of grain, how many 
acres will 12 men reap in 4 days ? 

0(1 What part of 1 month i;> ]o days ? Is 1 day ? Is 2 days ? 
fs 3 days ? Is 5 days ? Is lO days ? Is 20 days ? 

07. Wh-.it is the interest of $20 for 4 months? For 10 
months? PVjr 3 montlis ? For 1 year 4 months ? 

()S. What is the asiioimt of .'5^40 for 2 mo. ? For 5 mo. ? For 
lOmo. ? Forlyr. 8mo.? 

()!h What is the interest of $60 for 15 days ? For 10 days ? 
For 1 day ? For 5 days ? For 2 mo. 15 days ? For 4 mo. 10 
days ? For 1 yr. 8 mo. 15 days ? 

70. What must you pay a broker, who gives you $20.in Bos- 
ton bills, in exchange for Providence bills, at | per cent com- 
riiission ? At | per cent. ? At 1 per cent. ? 

71. What is my demand for selling $600 worth of cotton, 
and guarantying the payment, at 5 per cent, commission ? At 
7 per cent, commission ? At 4 per cent. ? 

72. What is the amount of ,^1 for 1 yr. 8 mo. ? 

73. What is the amount of $200 for'l yr. 8 mo. ? 

74. What, then, is the present worth of $220, due 1 yr. 8 mo 
hence ? 

75. What, is the present worth of $530, due 1 yr. henco r 
What is the discount ? 

76. A merchant, having bought cloth for 50 cents a yard, 
wishes to mark it so as to gain 10 per cent. ; w^hat price must 
he put on it ? (,50 X 110 = $.55, Jdns.) What price must he 
put on it to gain 4 per cent. ? 8 per cent. ? 20 per cent ? 

77. WilUam bought a sled for $3, and sold it so as to gain 
10 per cent. ; what did he get for it ? 

Exercises for the Slate. 

1 . Bought 1 gallon of molasses for 62^ cents, 1 quarter of 
flour for $1,124, 3 lbs. of tea for $1,05, 3 yards of flannel for 
$,87:V, and 1 skein of silk for 6j: cents ; what was the amount 
ofthc Avhole? M. $3,73|-. 

2. Bought 144 lbs. of raisins for $16 ; w^iat w^as that a pound r 
a. $,111 +. 

3. What is the cost of 3600 yards of flannel, at $,12^ a yard ? 
(450) At$33|? (P200) At $^20 ? (720) .6?. $2370. 

4. In 20 lbs. of silver, how many spoons, each weighing 5 oz. 
10 pwt. ? ^. 43 spoons, and 3 oz. 10 pwt. rem. 

5. A bought 4 hogsheads of molasses for $84, sold 1 hogshead 
for $25, and the remainder at the rate of 4 cents a pint ; how 
much did he make on the whole ? ./?. $1,48. 

6. Bought a hogshead of sugar, weighing 12 cw't. 1 qr. 15 lbs., 
vnd sold at on^ time 2 cw^t. 2 qrs. 8 lbs. at another, 5 cwt. 15 lbs. 
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and at another, 1 cwt. 3 qrs. ; how much remained unsold ? -f* 
2 cwt. 3 qrs. 20 lbs. • 

7. Multiply f by f. Ji. \\. 

8. Divide f by \. A. f. 

9. Multiply I by f . ^. f j-, 

10. Divide i by f. ^. #1 = 1^. 

Jl. There are 4 pieces of cloth, one containing 8^ yds., anoth- 
er lo^ yds., another ]2ii- yds., and another 7J yds. ; how many 
yards in the 4 pieces ? A. 44 yds. 3 qrs. ?.l na. 

12. What is the difference between ^ and -g- .^ A. -J. Be- 
tween f and ^ ? A. y^. Between J and jV ? •'4- TF- 

13. Reduce -f- of a s^uinea to the fraction of a pouna. A. ^, 

14. What is the value of ,003125£.? A. 3 qrs. 

15. How much does ,U25 make multiplied by ,325 ? (8125) 

%TSiT? (0) BySyS^.^ (7G75) By27G.? (69) By 25t^S-tJ(J r 
<6250125) A. 7,6104d75. 

16. A farmer sent a load of hay to market, which, with the 
cart, weighed 29 cwt. 3 qrs. 16 lbs. ; the weight of the eart was 
10^ cwt. ; what did the hay come to, at $15 a ton ? 

A. $14,357-1-. 

17. A merchant bought sugar in a hogshead, both of whick 
■weighed 8 cwt. 15 lbs. ; the hogshead alone weighed 1 cwt. 1 qr. v 
what was the cost of the sugar, at 11^ cents a pound ? 

A. $86,731^. 
The two preceding questions are proper examples in a rulfe 
usually termed Tare and Trett. 

18. Bought 50 yards of broadcloth for $160,50, but, not prov- 
ing so good as I expected, I am willing to lose $42 on the sale 
of it ; what must I demand per ell French .'' A. $3,555. 

19. What is my demand for selhng 600 bales of cotton, at 
;$40| a bale, for 2j per cent, commission ^ (550125) For 4^ per 
cent..? (110025) For 7 per cent. .? (171150) For 5| per cent. ^ 
(13141875) A. $4676,06^ 

20. What is the interest of $200,50 for 2yrs. 6 mo. ? (30075) 
For 5 yrs. 3 mo. 15 days .? (63658) For 6.^ mo. .? (6516) For 
1 yr. 3 mo. 19 days ? (15672) A. $115,921. 

21. What is the difference between the compound and simple 
interest off200 for lyr. 6 mo. .? (36) For 3 yrs. 4 mo. .' (2<;)67) 
For 2 yrs. 6 mo. 15 days .? (1523) A. $4,85. 

22. What is the amount of $60 for 10 yrs. 3 mo. 19 days .? 
(9709) For 8 yrs. 9 mo. 9 days .? (9159) A. $188,68. 

23. Bought calico for 25 cts. a 3^ard ; how must I mark it so 
as to gain 10 per cent, on each yard .'' (275) 12 per cent. ? 
(28> IB per cent .? (287) 20 per cent. .? (30) A. $1,142. 

24. What is the difference betv/een the discount of $227,66^; 
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fbr 2 yfs. 3 mo. 20 days, and the interest of the same sum for 
the sanie time .? A. $3,832. 

25. Which is the most, the compound interest of $520 for 5 
yrs., or the discount of the same sum for the same time } 

A. Compound interest, by $55,677. 

26. If 300 men, in 6 months, perform a piece of work when 
the days are 12 hours long, how many men will do the same in 
4 months, when the days are only 8 hours long ? A. G75 men. 

27. What is the difference of time between April 1st, lb2i), 
and June 15th, 1820 ? (3,2,14) Between March lith, lb29, and 
August 20, Ib26 .? (2,6,20) Between July 5, IdOO, and February 
16, 1826 ? (25,7,11) A. 31 yrs,, 4 mo , 24 days. 

28. What is the interest of $120.60, from June 1, 1828, to 
June 16, 1820 ? (7537) From May 15, 1824, to Auo-ust 20, 
Jt<30.? (45506) From October 10, 1825, to November 1, 1828.? 
(2213) A. $75,173 4-. 

IT IiXXV. In compuLing Interest on Notes, 

When a settJement is made wirliin a short time from the date or commence- 
inent of interest, it is generally the custom lo proceed according to the follow- 
ing 

RULE. 

Find the amount of the princrpal, from the time the interest 
comm,enced lo the time of settlement^ and likeicise the amount 
of each payment^ from the time it was paid to the time of settle- 
ment ; then deduct the amount of the several payments from the 
mnount of the principal. 

Exercises for the Slate. 

1. For value received, I promise to pay Rufus Stanly, or order, Three Hun- 
dred Dollars, with interest. Aoril 1, 1825. 

$300. Petbr Moselt. 

On this note were the following endorsements : — 

Oct. 1, 1825, received $100 ) Time. 

April 16, 182G, ... $ 50 > 3, 2, 6, 1, 11, 15, 4. 
Dec. 1, 1827, .... $120 ) 
What was due April 1, 1828 ? ^ns., §60,73. 

CALCULATION. 

Tlic first priticipal on interest from April 1, 1S25, $300 00 

InterMt to ApriL 1, 1828, (36 77io.), 54,00 

Amount of principal . $354,00 

First paymenty Oct. 1, 1^5, $100,00 

tnterest to April 1, 1828, (30 7710.) 15,00 

fffCdlfd payment, April 16, 1826, 50,00 

Interest to April 1 1828, (23| mo.) 5,87 

Thst£ payment, Dec. 1, 1827, 120,00 

Jh/sUtest' lo April 1, 1828, (4 m^.) 2,40 

JSmount ofpaynunts deducted $993(37 

Rtmcin* /^t**, April 1, 1838, fOO^TS 
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196 ARITHMETIC. 

2. For value received, I promise to pay Peter Trusty, or order, Five Hun- 
dred Dollars, with interest. July 1, 1825. 

$500. Jame6 Carele8«. 

ENDORSEMENTS. 

July 16, 1826, received $200 ) Time. 

Jan. 1, 1827, ..*... S 40 > 3, 15, 2, i, 

March 16, J827, .... ^.Q ) 6, 15, 1, 4. 

What remained due July 16, 1&28 ? Ans., $75,15. 

3. For value received, I promise to pay William Stimpson, or order. One 
Thous^ind Dollars, with interest. Jan. 16", 1820. 

$1000. Peter Careful. 

~~ ENDORSEMENTS. 

March 16, 1821, received $-600 ) Time 
May 1, 1822, ...... $120 > 3, 1,10, 

July 16, 1822, S180 ) 8, 15, 6. 

What remained due Jan. 16, 1823 ? Ans., $203,50. 

Many have discarded the preceding rule, under a false impression that itdoe^ 
not proceed on tlie g-round of simple interest -, in other words, that the 'inter- 
est" (allowed the delttor) "will, in a course of years, completely expunge, or, as 
it may he said, eat up the dcht." This ohjcction, as it respects simple interest, 
it is believed, may be completely obviated. We will cite an extimple, which is 
generally considered as illustrating this objection in a forcible manner :— » 

j3 I'n'ds B 100 dollars^ at G per cent, intercsl, and takes his note of hand. B 
docs no riim-e than pcnj A at every yearns end 6 dollars {rchich is then justly due 
to B for the use of his money), and has it endorsed on his vote. Jit the evd of 
10 years, B lakes up his note, and the sum he has to pay is reckoned thus: — the 
piinripal, lOQ dollars, en interest \0 years, am annts to 160 dollars ; there are 
nine endorsements, ofS dollars each, upon inhich the debtor claims interest ; one 
for 9 years, the second far 8 years, the third for 7 years, and so down to the 
time of settlement ; the whole amaunt of the several endorsements and their in- 
terest (as any one may see by casting it), is $70, 20 cts. ; this, subtracted from 
160 dollars, the amount of the debt, leaves, in favour of the creditor, SSQ,, 40 c/*.., 
or $10,20 ct^s. less than the original principal, of which he has not received a 
cent, but only its annual intercM. 

Extend it to 28 years, and A, the creditor, would fall in debt to B, without 
receiving a cent of the 100 dollars which he lent him. 

In this example, in the first place, there is not actually due A $6 at each 
year's end, to he by him put out at interest ; for this would be more than sim- 
ple interest. In the next place, the objection proceeds on the supposition that 
the annual endorsements of $6 were closely locked up in A's cufiers, or lying 
dormant ', for, had the §6 been put out at interest, as it might have been, the 
amount of it would of course be tlie same as the amount of the endorsements : 
hence the principal of the note would remain in reality unimpaired. In ibis 
way B gets interest for the money advanced or endorsed, and A Irses nothing by 
it, for the payments are at his disposal. The correctness of this ryle may be fur- 
ther illustrated by the same example. If the .$6 interest be reserved, and the 
payment of $6 be deducted j^early from the principal, ihe interest being cast on 
the remainder at every year's end, and reserved as before, then, at the time of 
settlement, A could not reasonably claim any more, on the ground of simple 
interest, than what remained of the" principal, and the sum of the interest of the 
principal from time to time, added together. For it certainly is not reasonable 
that he should have interest on any more principal than he actually had during 
the whole time. This process produces the same result as the former. Hence 
we infer, that, if the preceding rule be correct on the ground of simple interest 
(which must be allowed from the preceding facts), it follows, that any other 
mode, producing a different result from this, must be incorrect. 

The Connecticut and Massachusetts rules, which are by law established, 
produce results widely different from the above, and that, too, in favour of the 
knder. They must, then, give the lender more than gimpl© intermt, th^tiW; 
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«»mpound : which 13 not recognised by statute of either state, and which, it ii 
Said, the law specially' guards against — a strange discrepancy in legislalivo 
enactments. We can illustrate this best by a practical example : — 

Messrs. Brown and Ives, Providence, loan to government $200000 at 6 per 
cent, interest: the avails of the post office in said town, being about $10<X), 
are to be annually applied to the payment of the debt, and to operate aa 
endorsements. The interest of $200000 for one year is $12000, and the 
amount, $212000. Theuj by the Connecticut mode, the payment of $1000 is to 
be deducted from $212000, which leaves $211000 on interest for the 3d year ; 
that is, $11000 more than the original debt immediately accumulating interest, 
besides the $1000, which is at their disposal. Here, then, it may be asked^ 
what is this but interest on interest, that is, compound interest ? ^ . . 

The Massachusetts mode is equally as incorrect as the Connecticut, if not 
more so; for, by that, the principal is permitted to accumulate interest, till the 
payment, or sum of the payments, is equal to the interest then due -, in which 
case the payments are to lie dormant, be they ever so many, and ever so large $ 
and to remain so till the time of settlement, be it at ever so remote a period. But 
when the sum of the payments is equal to the interest then due, it is first to 
cancel an equal sum of interest, thereby placing the payment at the disposal of 
the lender, whicli he can, if he chooses, put at interest, while the borrower gets 
nothing at all for the use of his money, provided it does not at any time exceed 
the interest. In this way, the lender most surely gets interest on interest, that 
is, compound interest. ^ 

Under such circumstances, it would be politic in the borrow-er not to maKO 
any payments at all \ for, as sure as he does, if it is not more than one cent, and 
has it endorsed on the note, by the Connecticut mode, the interest of one year id 
immediately incorporated with the principal, both drawing interest, com- 
pounding the interest yearly, provided payments are made yearly. By the 
Ma-ssachuselts mode, the lender would have the interest on any sum of endorse- 
ments less than the interest till the time of settlement, while the interest isf - 
running on against the borrower ; and when it is equal, it is to be placed m ther 
hands of the lender, which he may put at interest, if he chooses. From th* 

K receding remarks it is fairly to be inferred, that the borrower would find it for 
is advantage to deposit his payments in the Savings' Bank at 5 per cent, inter- 
est, instead of making endorsements, and thus continue to do till he is able 
to pay the note with the interest. It would also be for the advantage of tho 
lender even to hire the borrower to make endorsements as frequent as possible. 
By the Connecticut mode, the trifling sum of $1, endorsed on a note, may, int 
many cases, be equivalent to the annual rent of 20 brick buildings, or more, in 
Broadway, in the city of New York. 

These rules, however, although not on the ground of simple interest, murt 
have a place, as they are established by law^ 

Massachusetts Rule. 

" Covipute the interest on the principal sum to the first time 
when a payment was made, which, eiLher alone, or together with 
the preceding payments {if any), exceeds the interest then due; 
add that interest to the principal, and from the sum subtract 
the payment^ or the sum of the payments, made at that time, and 
ike remainder will be a ncio principal, loitk which proceed as^ 
with the first principal, and so on, to the time of settlement:' 

1. For value received, I promise to pay Jawm Park, or order, Six Hiindr»d 
^rs, with inters. March 1, 1622, ^^^^^^,^6^. . 

"^ 18 
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ENDORSEMENTS, 
May 1, 182:3, received $200^ 
June 16, 1824, ... $ 80 Time. 

Sept. 17, 1825, . . . $ 12 I 1, 2, 1, 1, 15, 1, 
Dec. 19, 1825, . . . $ 15 f 8, 15, 1,7, 
March 1,1826, . . . $100 15,10,15, 
Get. 16, 1827, . . . $150 J 
What was there due August 31, 1828 ? ^ns. $194,41. 

The primipaly $600, on interest from Alarch Ijl^Qf $600,00 

Interest to May 1 J l^Q, {14 mo,) 42,00 

Amount, $6'12,00 
Paymenty May 1, 1823, a sum greater than the interest^ , . . 200,00 

Due May ly}BSQ,formivg a neip principal, $442,00 

Interest on $44Q,from May 1, 1823, to June 16, 1624, (13^ mo.) . 29,83 

Amount, $471,^3 
Payment, June 16, 1824, a sum greater than the interest then due, 80,1)0 

Due June l&^i^A, forming anew principal, §391,83 

Interest on ^9l,S3,from June 16, 1824, to March 1, 1826, (20^ mo.) 40,16 

$431,99 

Payment, a sum less than the interest then due, $ 12 

Payment, a sum less than the interest then due, $ 15 

Payment, a sum greater than the interest then due, .... $100 

$127,00 

Du^ March I, l&aS, forming anew principal, $304,99 

Interest on $304,99, from March 1, lb26, to Oct. 16, 1827, (19.^ mo.) 29,73 

Amount, $334,72 
Payment, Oct. 16, 1827, a s7L7n greater than the interest then due, . 150,00 

Due Oct. 16, 1827, forming a new principal $184,72 

Interest on $184,72, /rom Oct. 16, 1827, to August 31 , 1^8, being the 
tiTne of settlement, (iOhno.) 9,69 

Salancedue Aug. 31, 1828, $194,41 

2. For value received, I promise to pay Asher L. Smith, or order, Ninellun- 
dred Dollars, with interest. June 16, 1820. 

$900. William Morhis. 

ENDORSEMENTS. 
July 1, 1821, received $159^ Time. 
Sept. 16, 1822, . . . $ 90 1, 15, 1, 
Dec. 10, 1824, . . . $ 10 1 2, 15, 2, 
June 1, 1825, . . . $ 20 f 11, 1, 6, 
Aug. 16, 1825, . . . $200 15, 1, 6. 
March 1, 1627, . . . $300j 

What remained due Sept. 1, 1828? Ans. $483,07 

Connecticut Rule. 

Kstabliflbed by the Supreme Ck)urt of the State of Connecticut in 1S04. 
*' Compute the interest to the time of the first payment ; if that 
he one year or more from the time the interest commeTicedj add 
it to The pi-i'fu 'j>ai. i:nd dcdujct the payment from th§ sum total. 
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If there be after payments made, compute the interest on tht 
halunce due to the next payment, and then deduct the paymeni 
as above; and, in like manner, from on6 payment to another j 
till all the payments are absorbed ; provided the time betioeen 
one payment and another be one year or more. But if any 
paynicnls be made before one year's interest hath accrued, then 
comjmte the interest on the principal sum due on the obligation, 
for one year, add it to the principal, and compute the interest on 
(he sum paid, from the time it was paid up to the end of the 
year; add it to the sum paid, and deduct that sum from the 
principal and interest, added as above* 

" If any payments be made of a less sum than the interest 
arisen at the time of such payment, no interest is to be com- 
puted, but only on the principal sum for any period." 

1. For value received, I promise to pay Petev Trusty, or order, One Tbott- 
■and Dollars, with iutcrest. June It), 16®4, 

$1000. JaMK» PATir*!.!,. 

ENDORSEMENTS. 
Julv 1, 1825, received $250 ) Time, 

Aug. 16,1826, . . . §157 f 1, 15, 1, J, 15, 
Dec. 1, 1826, . . . $ 87 ( 1, 8, 15, 1, 2, ' 
Feb. 16, 1828, . . . .$218 } 15, 6, 10, 
>^TiQt was duo August 26, 1828.^ J3ns. §507,86. 
$1000,00 principal of the note. 

62,50 interest to July 1, 18SJ5, (U^ OTtmtAi.) 

$1062,50 ammint. 

250,00 Isrpayjnent deducted, 

$812,50 due July 1, 1825. 

54,84 interest to August 16, 18S6, (13^ vuntths.) 



$867,34 ameunt. 
157,00 ^payment deducted. 



$710,34 due August 16, 1826. 
42,69 interest for 1 year. 



$752,96 

90 69 J '^^'^'^^ ^f^ P<^y^^^ to August 16, 1827 {thtei^oftht ytef)^h%- 
' ( ingS)i months, 

§662,27 due December 1, 1825. 

48,01 interest to February 16, 1828, (1 year 2^ vumths,) 



$710,28 amount. 
218,00 4th payment. 



$492,28 due February 16, 18S8. 

15,58 interest to August 26, 1828, (6^ months.) 



$507,86 due August 26, 1828, the time of settlement. 

* If a year does not extend beyond the time of payment ,• b^it if it dots, t/ten 
^nd tJu amafttnt of the principal ^ remaining ujipaidt up to the tim§ «/ *tttl^ 
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2; For value received, I promiso to pay John P. Smith, or order, Eight Has* 
dred and Seventy-five Dollars, with interest. January 10, 1&21. 

$875. HjlRrt Thomsow. 

ENDORSEMENTS 

Aug. 10, 1824, received $260 ) _. 

Dec. 16, 1825, . -. . $300 f o , , ^"^ J' , ^, 
March 1, ]826, ... $ 50 (^ f' I' V o' ' ' ^^' 
July 1, 1627, . . . $1.50 V> -*» 1. 2, 
What was due September i, 1823 ? .diis. $474,9.\ 



IT TiliZXVZ. Practice in Compound Numbers. 

Operations in compound numbers, as pounds, shillings, for instance, may be 
•hortened by taking aliquot parts, as in Practice of Federal Money, IT XXVllI. 

1. What is the cost of 28 bushels of salt, at 10 s. a bushel ? 
in. this example^ IDs. = ^£ ; Uicn, 4 o/ 28 bushels is the cost in pounds ; tAiw, 
28-f-2=14£, jJtw. 

2. What will 40 bushels of wheat cost, at 5 s. = ^£ a bushel ? 
AtlOs. = i-£? At46. = i£.? Atls. = 2V£? 

J. Hence, token the price is an aliquot^ or even part of a 
pound, we divide the number of gallons^ yardS) i^c, by this oH- 
quot party as in^ XXVIII. 

Exercises for the Slate, 

1. What will 8640 yds. of cloth cost, at lOs. = i£ajd.? 
^4320) At 6 s. 8d. = i£.^ (2880) At 5 s. = 4£ .? (2160) At 
48.=«-^£.? (17-^) At38.4d.==:i£.? (1440) At2s.6d.^ 
i£? (1080) Atls. 8d.=»^£? (720) Atls. 4d. = ^£? 
(576) At 1 8. 3 d. = tV^ •' (540) At 1 s. ==: ^\^ ? (432) At 
10d.=«32V5T==A£? (360) At8d. = -3V£? (288) At5d.=:. 
jV£? (180) At2^d. = ^£? (90) .^. 16794£. 

JVote. The a4iqaot parts of a pound, in the following esample«, may be 
found in the former examples. 

2. What coaft 2^ gallons of brandy, at 6 s. 8 d. per gallon ,' 
i(6,13,4). 

3. What cost 8 yds. of broadcloth, at 10 s. per yard ? (4) 

4. Wliat cost 25 bushels of rye, at 5 s. per bushel ? (6,5) 

5. What cost 30 bushels of oats, at 2 s. 6 d. per bushel.^ (3,15) 
4ns. 20£ 13 s. 4 d. 

ment, likeicise the amount of the payment or payments from the time then 
Vfere paid to the time of settlement, and deduct the sum of these sev&r<u 
ammimU from tk% amount of the principal. 
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tL What will 5X bbls. of cider cost, at 7 s. 6 d. p*r bbL? 

12£ 15 8. x= eostf at 5 9. per bbl. 
^£ 7 B.6d. = costjat2B.6d.pa'bbt 



Ans. 19£ 2 s. 6d. = cort,at7s.6d.p»-6W,, 

5s. = i£)51 

8f»6d. = Jof 5s. J then, i)12£ JSs. =co*«, at5s.i>er6W. 

6£ 7 8. 6d. = co5t, at 2 8. 6 d, per JW. 

Ans. l^£ 2 s. 6d. = cojf, of7 9.6d.periW. 
n. Hence, when the price is not an aliquot part of 1£, tct 
tnay first find what is the great est even -part, and tlten take parts % 
of this part J and so on, for several times. 

7. What will 20yds. ofcloth cost, at 12s.6d. per yard? (12,10) 

8. \Vhat will 40 yards of cloth cost, at 15 s. per yard ? (30) 

9. What will 36 bushels of corn cost, at 7 s. (5 d. per bushel ' 
(13,10) 

10. What cost 12 bbls. of ale, at 17 s. 6 d. per bbl. ? (10^10) 

J?. 66£ 10 8. 

11. What will 5 cwt. 3 qrs. 21 lbs. of sugar cost, at $9,60 p6i 
cwt. ? 

2 qrs. = i cwt. 



1 qr. = i of 2 qrs. ; then, ^ 
14 lbs. = «| of 1 qr. ; tlien, | 
7 lbs. = i of 14 lbs. i then, I 



$9,60 



48,00 = co5<o/5 6wt. 
4,80 = cost 0/2 qrs. 
2,40 = cost of 1 qr. 
1,20 = co*« 0/14 lbs. 
,60= cost of 7 lbs. 



Ans. $57,00 =: co^t 0/ 5 cwt. 3 qrs. 31 lbs. 

12. At $2,50 per yard, what will 5 yds. 2 qrs. of broadclotli 
cost ? (1375) What will 4 yds. 1 qr. cost ? (10625) Will 6tdi. 
3 qrs.? (16875) Mns, $41,25. 

13. 5 cwt. 3 qrs. 16 lbs., at $4,20 per cwt.? (2475) 

14. 3 cwt. I qr. 7 lbs., at $3,60 per cwt. ? (i 1925) 

15. 4 yds 2 qrs., at $2,10 per yd. ? (945) 

16. 4 gals. 2 qts., at $3,40 per gal. ? (1530) Jl. $61,4^. 



TIIImImOWS'SIP. 

IT ZtXXVII. 1. Two boys, William and Thomas, trading 
with marbles, in company, gained 80 cents; William owned | 
of the_ marbles, and Thomas 4 ; what was each one's part of 
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S. James and Rufus, owning a sled, in compan}^, sold it Iht 
$3 more than it cost, that is, $3 gain ; Rufus owned | of it, and 
James ^ : what was each one's sliare of the gain ? " 



Q. What is the Rule of Fellowship ? ^. When men are trading 
in company, it ascertains the gain or loss to be shared by 
each. 

Q. What is called SrocKy or Capit/lv? .4. The money advanced 
or put in trade. 

^ What is called Dividend ? ^. The gain or loss to be shared 
bj each. 

I. Three men, A, B, and C, traded in company ; A put in 
$200, B $400, and C $600 ; they gained $300 : what was each 
man's share of the gain .'' 

In this example, it is evifjent, that B ought to have twice as much of the 
min as A, for his slock is twice as much, and C 3 times as mucli as A ; 
that is, each man's gain or loss ought to have the same relation to the whole 
gain or loss, as the money he put in has to the money they all put in. The 
snme principle will apply in all cases in which a number is to be divided into 
parts, M'hich shall have a given relation, or ratio, to each other, as the dividing 
a bankrupt's estate among his creditors, apportioning taxes, &.c. HenCC 
from the foregoing example, we derive the following propor- 
tions : 

A's stock, $200 ^ $ $ $ 



B's stock, $400 ( 1200 : 200 
C's stock, $600/1200 : 400 



300 
300 
300 



50, A's gain. 
100, B's gain, 
150, C's gain. 



JVholsstock,p200) 1200 : 600 

By ratios. These are f^o^, ^^o^o^, ^e^o^P^ ^hhi', then, 
300 X i, that is, -Jof $300 = $50, A's ; i of 300 = $100, B's, 
and i of 300 = $150, C's gain. 

Or J by analysis. Jf $1200 stock gain |300, then $] stock 
toiU gain tsVtt of $300, = f^^i^V = $^. JVqw, if $1 gain $i, 
then i of .$200, M's stock, = $50, ^'s gain ; ^ of $400, B's 
stock, =; $X00, B's gain j and | of $600, Os stock, = $150, C's 
goiin. 

This last method will generally be found the shortest, and best adapted to 
busmess j especially when there are several statements, in which all the first 
terms are a}ike,and all the third t£rnis are alil^e, 

Proqf, It is plain, that, if the work be right, the amount of 
the shares of the gain or loss must be equal to the whole gain 
or loss ; thus, in the last example, A's is $50 i B's ^100 4- 
C-8%i^0 =^$'^00, the ichole gain. ^ -t 

Whai, then, w the Rule ? As the whole stock : to each man's. 
fitock : : the whole gain : to each man's gain. 

^, THrge merchants, A, B, and C; gained, by trading in coxiv^ 
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pany, $200; A's stock was $150, B's $250, and C'a $400: 
what was the gain on $1, and what was each man's share of 
the gain. Jl. The gain on $1 is $,\ ; then, i o/$150 = $37,50, 
A's i ^of $250 = |02,50, B's ; and ^ of f 400 == $100, C's. 

3. A, B, and C, freight a ship with 270 tons ; A shipped on 
board 90 tons, B 72, and C 102 ; in a storm, the seamen were 
obliged to throw 90 tons overboard : what was the loss on 1 
ton ? and how many tons did each lose ? A. The loss on 1 ton 
is ^ of a ton ; A 's, 32 ; B's, 24 ; C's, 34. 

4. A and B trade in company with a joint capital of $600; 
A put in $350,50, and B $249,50, and, by trading, they gained 
$120 : what is the gain on $1, and what is each person's share 
of the gain ? Ans. $-J ; A's, $70,10; B's, $49,90. 

5. A ship valued at $25200, was lost at sea, of which J be- 
lono^ed to A, ^ to B, and the remainder to C ; what is the loss 
on $1, and how much will each man sustain, supposing $18000 
of her to be ensured.? Sns. f; A's, $2400; B's, $3600, and 
C's, $1200. 

Perform the following examples, in the same manner, by 
finding how much it is for $1, or unity. 

C. A detachment, consisting of 5 companies, was sent into a 
garrison, in which the duty required 228 men a day ; the first 
company consisted of 162 men ; the second, 153 ; the third, 144 ; 
the fourth, 117 ; and the fifth, 108 ; how many men must each 
company furnish, in proportion to the whole number of men ? 
ji. The j)ro]>ortion for 1 man is \ ; then, J of 162 = 54, first 
company; the second, 51; the third, 48] the fourth, 'SO ; and the 
fifth, 36 men. 

7. Two men, A and B, traded in company, with a joint capi- 
tal of $1000 ; they gained $400, of which A took $300, and B 
the remainder ; what was each person's stock ? jSfis. $1 gain 
requires 2.^ stock ; A's, $750 ; B's, $250. 

8. Divide $1000 between 4 persons, so that their shares may 
be to each other as 1, 2, 3, 4. ji. ^100, ^2(){). $300, $400. 

9. A bankrupt is indebted to A $350, t"o B $1000, to C $1200, 
to D $420, to E $85, to F $40, and to G $20 ; his whole estate is 
worth no more than $1557,50 : what will be each creditor's part, 
x;)f the property .? 

In adjusting claims of this nature, it is the general p^^^,ctice 
to find how much the debtor pays on $1, which is, in this case, 
$i. Ans. A. $175 ; B, $500; C, $600 ; D, $210 ; E, $42,50 ; 
F,$20; G,$10. 

10. A wealthy merchant, at his death, lefit an estate of 
$30000, to be divided -among his 5 children, in such a manner 
that their shares shall be to each other as their ages, which 
1tf9 7, 10, 12, 15. 16 years ; what was the share of each .'' 

S-M. $3500, $50(10, feOOO, $7500, $8000^ 
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11. A and B invest equal sums in trade, and clear $290, of 
which A is to have 8 sliares, because he spent all his time in 
managing the concerns, and B, only 3 shares : what is each 
man's gain ? and how n)uch is A allowed lor his trouble ? Mns. 
$1()0; A-s share, $100 for his irouhle ; $(50, B's share. 

12. If a town raise a tax of ^ll-'20, and all the property in 
town be valued at $()4000, whnt v/Hl that be on $1 ? and what 
will be x\'s tax, whose property is valued at ^1200 ^ Ans. $,03 
on a dollar ; A's tax, $30. 

In assessing taxes, we must first make an inventory of all the property, both 
rca\ and periional, ot'tlie whule town, and also of eacli individual who is to be 
laxeil ', ami, as the wliule nun)her of polls are raled at so much each, tho tu-x 
on all the ])olLs must first be taken out fr^m the wliole tax, and the remainder 
is to be assessed on the property- 'J'hen, to find how much any individu.'il 
must be taxed for his proi)erty, we need only find how much the remainder of 
the whole tax is on ^^1, and inulci[)ly liis iavcntury by it. 

J'-Tote. In some states taxes are assessed only on the real and personal estate 
of the inhabitants, no poll taxes bein^ uUoueJ. 

13. A certain town is taxed $2140 ; the whole property. of 
the town is valued at $500000 ; there are 200 polls, which are 
taxed $,70 each ; A's property is valued at $1400, and he pays 
for 2 polls : 

$ polls § cts, polls. 

C's, at 1200, pays for 2 U's,atS2r^,r^0,paysfor 3 

D's, ... 12G5, 1 I's, ...800,40, ....! 2 

E's, ... 2125, 3 J's, ...375,2:5, 1 

F's, ... 3621, 2 K's, ...205,30, 2 

\Vhat will be the tax on $1 .'' and what will be A's tax .'* 
200 polls X $,70 = 9$'i40,mnoynt of the poll taxes, and $2140 
— $140 = $2000, which is to be assessed on the property. 
$500000 : $2000 : : $1 : $,04, tax 07i $1. Then,ioflnd X's 
tax, his inventor ij being $1400, we proceed thus : — 
$1400 X $,04 = $50 
2 polls at $,70 = $ 1,40 

$57,40 A's whole tax, Ans. 
What will be C's tax .? (4940) What D's .? (5130) What E's .' 
(8710) What F's.? (14024) What H's:' (^512) What I's ? 
(:^4100) What J's.? (1571) What K's .? (12012) 

Ans. $430,29a 



COIM[?OUN2> rSIiIiOWSKXP. 

IT liXSrirZII- 1. Two men hired a pasture for $9 ; 
in 2 oxen for 6 months, and B 3 oxen for 5 months ; what 
©aeh to pay for the pasture ^ ^ j 

^ ' . Hosted by COOgle 
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2 oxtnfor 6 months is the same as (2x6 =) 12 oxen for 1 
month ; and 3 oxen for 5 months is the same as (3 X -^ ==) 1^5 
oxen for 1 month.. 

The shares of A and B are the same as if A had put in 12 
oxen, and B 15. for 1 month each ; hence the relation of 12 to 
15 is the same as in Simple Fellowship, thus, 

3^5 = ^5^27:12: :9:$4,A's. 
"^^^ -i^?27:15::9:|;5, B's. 

Q. How., then., does Compound differ from Simple Fellowship 7 ^. Cojn- 
pound regards time, Simple does not. 

Q. Fram the preceding example^ what appears to be the 

Rule ? 

1. Multiply each man's stock by the time it is continued in 
trade. 

II. Then — As the sum of the products : each man's product 
: : the whole gain or loss : each man's gain or loss. 

More Exercises for the Slate, 

2. Three merchants, A, B, and C, enter into partnership : 
A puts in $60 for 4 mo., B $50 for 10 mo., and C $80 for 12 
mo. ; but by misfortune they lose $50 : how much loss must 
each man sustain .'' ( A's, $7,058-j- 

£ns. {B's, $14,7 5-f- 
( C's, $28,235-4- 

3. Three butchers hire a pasture for $48 : A puts in 80 sheep 
for 4 mo., B 60 sheep for 2 mo., and C 72 sheep for 5 mo. ; 
what share of the rent must each man pay ? ( A's, $111,20, 

,^7is. < B's, $ 7,20, 
I C's, $21,60. 

4. Two merchants entered into partnership for 16 mo. : A at 
first put in stock to the amount of $600, and, at the end of 
months, put in $100 more; B put in at first $750, and, at the 
expiration of 6 months, took out $250; with this stock they 
gained $386 ; what was each man's part ? ^ ^ ' 's, $200,7i>7, 

'^^^' \ B's, $185,202. 

5. On the first of January, A began trade with $760, and, on 
the first of February following, he took in B with $540 ; on the 
first of June followmg, he took in C with $800 ; at the end of 
the year they found they had gained $872 ; what was each 
man's share of the gain .'' 

4ns. A's share, $384,929 ; B's, $250,71 ; C's, $236,3(5 
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ARITHMETIC, 



MEKSUHATIOS^". 



ir3:.XXIS. SQUARE MEASURE. 



Q. fVhat are your ideas of a square 7 Jl. It is 
any thin;r which is as long" as it is wide. 

Q. IVkut. kind of a figure dues thii on the right ap- 
pear to be ? A. A square figure. 

Q. Why! A. Because the side AB is as 
lonT as the side BC. 

Q- Hoc many sides has this figure^ and wJiat is 
their length ? 

Q. IIo'4) viany eqiial corners has it ? A. Four. 
Q. fVUat are these corners genej-ally called 7 

A. Angles, 



D " c 

A. It has four 



fci. Tlo'Cf thcTi^ would you describe a square figure 7 
eqijal sides, and four equal angles. 

Q. In the above figure, if each side be I foot in lengthy what ought it to be 
called! A. I square foot. 

A 3 feet =1 yard. B 



D 



Q. If the si'les of a square be each 1 yard' in 

lengthy as<in the figure on the right, what ought it ^ 

to be called 7 A. 1 square yard. 5 

Q. In this square I perceive there are several ^ 

smaller squares, contained in the larger. If you 7^ 

count all the smaller squares, allowing each one to 11 

be 1 foot, how many square feet or square yards will % 

they make 7 t2 

Q. fVhy 7 A. Because there are 9 small " 
squares, each containing 1 square foot, 
which make 9 square feet, that is, 1 square 
yard. 

Q. How many square feet, then, make } square yard7 A. 9. 

Q. If we multiply 3 feet {the length of 1 side) by the width, Zfeet, making 
9, the same result in produced as before. What, then, will multiplyingthi 
length of any square by the breadth, or the length into itself, give7 A. Th© 
square feet, square inclies, &c., contained in tlie figure. 

Q. Ho'P many square inches in a figure 2 inches long and 2 inches wide 1 
~ X 9 =4. Ans. How many in a figure 4 inches long and 4 inches' wide 7 
12 inches square, that is, ]'2 inches long, and 12 inches wide 7 8 inches sqtuare 1 
6 inches sjuare 7 23 inches square 1 33 inches square 7 

Q. floto many square feet in a figure I foot, or 12 inches, square 7 jj, \ 

square foot. 

Q. How many square inches in 1 square foot 7 and why 7 A, 144. 8q. in. J 
because 12 in. X 12 in.= 144, 

Q. HoiB many square foet in 1 square yard 7 and why 7 A. 9 sq. fl. J 
because 3 ft. X -^ ft- = 0. 

Q. How many scpiare yard.i in Isnunrc rod7 and why 7 A, 30^ Sq. yds. > 

because 5J yds. X ^i yd-"'- = 31'^ 
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Q> JIow manv sqtutrt feet in I square rod 1 and why! -fi- 2/^:| sq. ft. , 

because 16^ ft. (the number of feet in 1 rod in length) X l^-i ft. 
= 272^. 

A B 

Q. This figure on the right fT 
if called a parallelogram : 
what, then, are your ideas of a 
paraJlelogram 7 •^. That 1 

it is a figure, \v])icli is ;., _^ 

longer tiian it is wide F U E C 

Q. fi^e -ice by this fi<furf., that there are two lands of parallelograms, viz. 
AliCD and ABEF. By in-specting these they will be found to be e^iual .■ /w/?r, 
then, may a parallclograrti bcdcfinndl Ji. It is a figure which has its 
opposite sides of equal len^^th, and its opposite angles equal. 

Q. If this figure hod been, square, and each side '2 feet iv length, it is plain 
that it would hace contained 4 square feet ; hut, allowing the longest side to be '2 
feet, and the shortest side only I foot, it will, of course, contain but 5 as many 
square feet.— How many, then, does it contain ? ^. 2 ft. (length) X 1 ft- 
( breadth) = 2 sq. ft. 

Q. If a figure 1 inch in breadth and 1 inch in length contains 1 square in-ch^ 
how many square inches will a figure 1 inch wide and Qinche.r long con Uunl 
3 inches lon<rl 4 inches lonrr 1 S inches Ion (t 7 1^ inches long 7 20 iihchcs 
'on<r7 

Q. If a figure Ifoot wide and 1 fool long contains 1 square foot, how many 
square feet will a figure 1 foot wide und\fect long contain7 '6 feet long't 
4fcetlon<t7 S feci long 7 10 feet long 7 

Q. How, then, do you proceed to find the square feet, inches, 
4^c. of a square or parallelogram y Ji. Multiply the length 
by the breadth. 

1. How many square feet in a room 10 feet long and 2 feet 
wide ? (10 X 2 = 20 sq. ft., .'^ns.) In a room 8 feet wide and 
12 feet long ? 20 feet long ? 

2. How many square rods in a piece of land 4 rods wide and 
8 rods long ? 10 rods long ? 11 rods long ? 12 rods long .'* 
10 rods long and 4 rods wide ? 

Q. IVhen a piece of land, in any shape, contains 40 square rods, what i? it 
called! A. 1 rood. 

3. How many square rods in a piece of land 40 rods long 
and 2 rods wide ? 4 rods wide .-^ 

Q. When a piece of land, in any shape, contains 160 square rods, what is it 

called? A. 1 acre. 

4. How many square rods in a piece of land 20 rods long, 
and 2 rods wide? How many such pieces will make an acre, 
or 160 square rods .^ 

5. How wide must a piece of land be, which is 80 rods long, 
to make an acre ? 40 rods long .'' 20 rods long .'' 

6. How many square feet of boards are contained in the floor 
of a room. 10 feet square .? 20 feet square? 10 feet wide and 
20 feet long ? 20 feet wide and 30 feet long t 
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7. How many square yards in a figure 3 feet long ahdl 3 feet 
wide ? 6 feet square ? 10 feet long and 9 feet wide ? 6 feet 
long and 2 feet wide ? (2xC = ]2-^9 = lJ yds., .^ns.) In a 
figure 10 feet long and 4 wide ? A. 4^ yds. 

8. How many square yards in 9 square feet .^ In 108 .-* I A 
72? In99? In27? In 80 ? In 37 ? 

Q. How, then, must square feet^ square inches, ^■'C. he divided ? 
A. Square inches by square inches, square feet by square feet, 
&c. 



5 square milo5 



5 miles square* 






Q. We art now prepared to ansxcer that 
interesting question xd kick occurs in geog- 
raphy^ viz. the difference betioeen miles 
square and square yniles. The figures on 
the right are introduced far the purpose of 
its illustratwn. Examine them attentive- 
ly, then tell me, for instance. What is the 
difference between 5 square miles and 5 
mdes square! jj^ 5 square miles 
means 5 miles in length and only 
1 in breadth ; but 5 miles square 
means 5 miles in length and 5 
miles in breadth, making 5 times 
as many miles as only 1 in 
breadth ; that is, 25 square miles. 



From these illustrations we derive the following 
general 

RULE. 

I. How do you proceed to find the contents of a square or 
parallelogram ? A. Multiply the length by the breadth. 

Exercises for the Slate. 

1. In a room 16 feet long and 11 feet wide, how many square 
feet ? A. 176. 

2. How many acres in a piece of land 560 rods long and 32 
rods wide ? 560 X 32 = 112 square acres, Atis. 

The pupil must recollect that square inches must be divided 
by square inches, square yards by square yards, &c. 

3. How many acres in a piece of land 370 rods wide and 42G 
rods long '' A. 985 acres, 20 rods. 

4. How many rods long must a piece of land be, which is 80^ 
rods wide, to make 1 acre ? (2) How many rods wide to inakj» 
4 a«res ? (8) How many rods wide to make 200 acres .^ (400) 
A. iW rods. 
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5. How many square feet of boards are contained in the floor 
of a room 40 fl. G in. long and 10 ft. 3 in. wide ? (Reduce the 
inches to the decimrd of a foot.) A. 415,125 ft. = 415J feet. 

6. How many acres are contained in the road from Boston 
to Providence, allowing the distance to be 40 miles, and the 
average width of the road 4 rods .^ A. 320 acres. 

7. How many ;£quare feet are contained in a board 12 inches 
long and 12 inches wide .? (1) 12 inches wide and 24 inches 
long .? (2) 3 feet long .? (3) 20 feet long .? (20) A. 26 feet. 

8. How many square feet in a board 1 ft. 6 in. wide and 18 
ft. 9 in. long ? A. 28,125 ft. = 28^ feet. 

9. How many yards of carpeting, that is \\ yd. wide, will 
cover a floor 21 ft. 3 in. long and 13 ft. 6 in. wide .'' 

A. 25^ yards. 

10. How many feet of boards will it take to cover the walls 
of a house 30 ft. Gin. wide, 40ft. 9 in. long, and 20ft. high? 
and what will they come to at $10 per 1000 feet .^ A. 2850 feet ; 
cost $28^. 

11. How many shingles will it take to cover the roof of a 
barn 40 feet long, allowing the length of the rafters to be 16 
ft. Gin., and 6 shingles to cover 1 square foot.'' what will they 
cost, at $1,25 per 1000 .? A. 7920 shingles; cost $0,90. 

12. What will a lot of land, 300 rods wide and 600 rods long 
come to, at $15 an acre .? A. $16875. 

13. What will a lot of land, 1 mile square, come to, at $20,75 
per acre .? A. $13280. 

IT I.XXX. SOLID, OR CUBIC MEASURE. 

Q. Wlien a block is 1 inch long., 1 inch thick, and 1 inch widCy how many 
solid inches is it said to contain 7 A. 1 solid or cubic inch. 

Q. How many solid feet does a block, that U 1 foot long, 1 foot thick, and 
1 foot wide, contain! A. 1 solid or cubic foot. 

Q,. If a block 1 foot thick, 1 foot loide, and 1 foot long, contains 1 solid 
foot, hoxD many solid feet does such a block that is "i feet long contain? 3 
feet loner 7 5 feet long? [0 feet long 7 '2.:) feet Ian g 7 30 feet long 7 

Q. ^010 many solid fret does a block ^ feet long, ^ feet thick, ani \ foot 
wide, contain 7 2 feet wide ? 3 feet wide 1 

Q. How laany solid inches does a block 3 inches lang, 2 inches wide, and 1 
inch thick^ contain? finches thick? 4 inches thick? 10 inches thick? 

Q. How, then, loould you 'proceed to find hoto many so/id. feet, 
inches, S/^c. are contained in a solid body? A. Multiply the 
length, breadth and depth together. 

1. How many solid feet in a block 4 feet thick, 2 feet wide,. 
and 5 feet long ? Ans. 4x^x5 = 40 solid feet. 

2. How many solid or cubic feet in a block 12 inches long. 
12 inches wide, and 12 inches thick ? A. 1 solid foot. 

19 
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Q. Wli.ena.load of wood contains 138 solid feet, what w it called 1 Jl. I 
cord. 

3. How many solid feet in a pile of wood 8 feet long, 4 feet 
wide, and 4 feet high ? A, 128 = 1 cord. How many cords of 
wood in a pile 8 feet long, 4 feet wide, and 8 feet high ^ 

A. 256 solid feet = 2 cords. 

Q. In cmnmon language, we say of i load of wood brought to market, if it is 
8 feet long, 4 feet high, and 4 feet wide, that it is a cord, or it contains 8 feel 
of wood. But this would make 128 solid feet ; what, then, is to be understood 
by saying of such a load of wood, that it contains 8 feet of wood ? or, in com- 
mon language, " there w Bfeet ofU.^' 

A. As 16 solid feet, in any form, are J of 128 feet, that is, \ 
of a cord, it was found convenient, in reckoning, to call every 
16 solid feet 1 cord foot ; then, 8 such cord feet will make 15^ 
solid feet, or 1 cord, for 8 times 16 are 128. 

Q. Hoic, then, would you bring solid feet into cord feet f 
A. Divide by 16. 

4. How many cord feet in a pile of wood 8 feet long, 2 feet 
high, and 1 foot wide ? How many in a load 8 feet long, 2 feet 
high, and 2 feet wide ? 8 feet long, 4 feet wide, and 2 feet 
high ? 

5. If, in purchasing a load of wood, the seller should say that 
it contains 3 cord feet, how many solid feet must there be in 
the load ? How many solid feet to contain 4 cord feet .'* 5 cord 
feet ? 6 cord feet ? 7 cord feet ? 8 cord feet ? 9 cord feet ? 

6. How many cord feet in a pile of wood 8 feet long, 1 foot 
wide, and 4 feet high 1 

In performing this last example, wo multiply 4 feot (the height) by 1 foot 
(the width), making 4; thon, this 4 by 8 feet (the length), making 32 -^ 16 
(cord feet), =2 cord feet, Ans. But, instead of multiplying the 4 by tlie 8 feet 
in length, and dividing by 16, we may simply divide by 2, without multiplying i 
for the divisor, 16, is 2 rimes as large as the multiplier, 8 : consequently, it will 
produce the same result as before, thus : 4Xl = 4-~2 = 2 cord feet, Ans.^ 
as before. 

Q,. When, then, a load of loood is 8 feet long, or contains 
tico lengths, each 4 feet (^which is the usiml length of wood 
-prefared for inarket,) lohat easy method is there of finding how 
many cord feet such a load contains 9 A. Multiply the height 
and breadth together, and divide the product by 2. 

7. How much wood in a load 8 feet long, 3 feet high, and 2 
feet wide ? 3x2 = 6-^2 = 3 cord feet, Ans. 

8. How^ many cord feet in a load of wood 2 feet high, 2 feet 
wide, ajid of the usual length ? 3 feet high and 2 feet wide .'' 
3 feet wide and 3 feet high ? 4 feet wide and 4 feet high .'' 4 
feet wide and 6 feet high ? How many cords in a load 4 feet 
high, 4 feet wide .'' 

9. How wide must a load of wood be, which is 8 feet lonff 
and 1 foot high, to make 1 cord foot .'' How wide to make 2 
cord feet ? 3 cord feet ? 6 cord feet ?" 10 cord feet ? 



d by Google 



MExXSURATION. ^IJ 

10. What will a load of wood 8 feet long, 2^ ffeet wide, and 
4 feet high, cost, at $1 per foot ? 

The foregoing remarks and illustrations may now be 
embraced in the following 

RULES. 

I. How do you find the contents of any solid or cube? A. Mul- 
tiply the length, breadth and depth together. 

11. When the length of wood is 8 feet, how can you find the 
number of cord feet it contains^ without multiplying by 8 and 
dividing by 16 ? A. Multiply the breadth and height together, 
and divide the product by 2; the quotient will be cord feet. 

III. How do you bring cord feet into cords f A. Divide 
by 8. 

JVote. If the wood is only 4 feet in length, proceed as last directed ; 
then, as 8 feet in length is 2 times as much wood as only 4 feet in length, hence 
3 the result found, as above, will be the answer in cord feet ; that is, divide 
by 2 twice, or once by 4. 

Exercises for the Slate. 

1. How many solid feet in a load of wood 8 feet long, 4 feet 
wide, and 3^ feet high ? 4x3j^ = 14-t-2 = 7 cord feet, Ans. 

2. How many f^et in a load of wood 5 ft. 6 in. high, 3 ft. 9 in. 
wide, and of the usual length ? 



Tb- I 

Perform this last example by reducing tlie inches of a foot to a common 
fraction. This method, in most cases, will be found preferable : thus, taking 
the last example : — 

5/^6m. = 5i-/^ = V-; then,3ft.9in. == 3f /^ = ^^ X V^ 
r= J^fS- H- 2 = W- = lOyV, Ans., as before. 

3. In a block 8 ft. 6 in. in length, 3 ft. 3 in. wide, and 2 ft. 9 
in. thick, how many solid feet .'' A. Decimally 75,96875 
feet = 7^^ feet. By common fractions ; -^- X -^ X -^ = 
^-Jf^ = 75f^ feet, Ans., as before. 

4. If a load of wood is 8 feet long and 3 feet wide, how high 
must it be to make 1 cord ? 

In this ezamplCy we know that the height nndtiplied by the tdidth, and this 
product divided by 2, viust make 8 cord feet, that is, 1 cord or load _; hcrice^ 
8X2=16-J-3 = 5^ feet, height, Ans. 

5. If a load of wood is 5^ feet high, and 8 feet long, how wide 
must it be to make 2 cords .'' 

2 tords = 16 cord feet ; then, 16 X 9 = 3- -4- 5^ = 6 feet wide, An^. 

6. If a load of wood is 5^ feet high and S feet long, how wide 
must it be to make 3 cords ? (9) 4 cords ? (12) 8 cords ? (24) 
M. 45 feet. 
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7. How many solid feet of timber in a sutick 8 feet long, 10, 
inches-thick, and 6 inches'wide? (3-^) 10 feet long, 12 inclie^ 
thick, and 1 ft. 3 in. wide .? (12^) 20 ft. 6 in. long, 24 inches 
wide, and ] ft. 9 in. thick ? (71|) .5. 87xV ^'^• 

8. In a pile of wood 10 feet wide, 3 ft. 3 in. high, and 1 mile 
long, how many cord feet, and how many cords ? 

A. 10725 cord feet = 1340^ cords, 

9. How many tons of timber in 2 sticks, each 30 feet long, 
20 inches v/ide, and 12 inches thick .? Ji. 100 feet -^ 50 == 2 tons. 

10. How many bricks 8 inches long, 4 inches wide, and 2^ 
inches thick, will build a wall in front of a garden, which is to 
be 240 feet long, 6 feet high, and 1 foot G inches wide .? 

A. 51840 bricks. 



II XcXSCXXa Q. From tvhat i3 the word duodecimals de- 
rived ? A. From the Latin word duodecimo signifying twelve. 

Q. In common decimals, we are accustomed to suppose any whole thing, as a, 
foot, for instance, to be divided into ten equal parts ; Init how is a foot dividca 
in duodecimals 1 and lohat are the parts called! A. Into twelve equal 
parts, called inches or primes, and each of these parts into twelve 
other equal parts, called 5eco??-^5 ; also each second into twelve 
equal parts, called thirds, and each third into tv/elvG equal 
parts, c?i\\ed fourths, and so on to any extent whatever. 

Q. TVhat, then, are duodecimals 7 A. Fractions of a foot. 

Q. IVhat fraction of a foot iil inch 7 .-5. yV ft. 

Q, What fraction of afoot is 1 second 7 A. -jV of yV = yj^ ft. 

Q. What fraction of afoot is 1 third 7 A. yj of yV of y^ = TtW ^• 
Q. What fraction of afoot is 1 fourth 7 

^' tV of tV of yV of tV = il<rf U^ ft; 
Q. J^ow, since ISiths multiplied by l^ths viake 144ths, and y*^ make yl^-, 
also, 144t/w multiplied by l^ths make I7^ths, and y4-^-g- make y4-T-5 ^ ^ 
plain that we may write the fractions tcithout their denominators, by making 
some mark to distinguish them. JVhat marks are gene^rally used for this 
purpose7 A. 12ths, inches, or primes, are distinguished by an 
accent, thus ; 8' signifies -y^, 8 inches, or 8 primes ; 7'' = yj^, 

or 7 seconds ; &" = yT^-g" • or 6 thirds, &c. 

Q. We have seen that lilths multiplied by 12f/t.5 produce hHths ; what, tkeUy 
is the product of o' {inches or primes) multiplied by 1' (inches) 7 A. 35", that 
is, 35 seconds, or yyy- 

Q. What is the product of 5" (seconds) multiplied by 7' (hiches) 7 A. 35"'^ 
that is, 35 thirds. 

Q, What is tko product ofo" (seconds) mnltlvlicd by 7" (seconds) 7 

a! 35''^ that IS, 35 ib^tha. 
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Q. n&w may Iht value of the prod lut alicr.ijs be detrrmincdl -'?• i^y plac- 
ing as many marks or accents at the riglit of the product as 
there are marks at the right of hoth multipher and multiplicand 
counted together. 

Q. What, then, would T"ii (Jfths) multiplied bij 8""" (sixtlis) produce 1 
A. ^Q"""'""^ that is, 56 elevenths. 

Q. What would 7" {seconds) multiplied by 5'" {thirds) produce ? •'J- 35^ '''' , 
that is, 35 fifths. 

Q. What would 8" multiplied by 3" produce 1 A- 24^^'^ (fourths.) 
Q. From the preceding, what appears to be the value of feet multiplied by 
primes or inches, or what do feet multiplied by primes give! •^- "nmes. 
Q. What do primes multiplied by prim.es give 7 *fi- Seconds. 
Q. What do privies multiplied by seconds give 7 A. Thirds. 
Q. What do seconds multiplied by seconds give 7 A. Fourths. 
Q. What do seconds multiplied by thirds gioe 7 A. Flllhs. 
Q. What do thirds multiplied by thirds give 7 A. Sixths. 
Scote. This might be extended in the same manner to any indefinite length. 
The following table contains a few of these denominations. 
Repeat the 

TABLE. 
12>"' (fourths) make V" (third.) 
W (thirds) . . . . 1" (second.) 
I'H'' (seconds) ... 1' (inch or prime.) 
12^ (inches or primes) \ foot. 
Q,. How may duodecimals he added and suhtracted? A. In 
the same manner as compound numbers ; 12 of a less denomi- 
nation always making 1 of a greater, as in the foregoing table. 



MULTIPLICATION OF DUODECIMALS. 

Q. What are duodecimals u^icd far 7 A. For measuring any thin^ 
respecting which length and breadth, also depth, are considered. 

1. How many square feet in a board 10 ft. 8 in. long, and 1 
fl. 5 in. broad ? 

We have seen how such an example may be performed by common decimals j 
we will now perform it by duodecimals. 
OPERATION. 



8 inches or primes = y^ of a foot, 
and 5' {primes) = y^^- of a foot ; 

then, t^XtV = tVV of a foot, 
that is, 40" (seconds) = 3' (imhcs) 
and 4" (seconds) ; we now write 
down 4'' at the right of the inches, 
reserving the 3' to be carried to the 
inches. In multiplying 10 feet by 
10 V 5 = 50 
the 5', we say, jg- r^ or SO' (inches), and the 3' we reserved 

makes53^Ks4 f«et and 5' which we place under feet and 
19* 
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Breadth, 1 5' 

4 5/ 
10 8' 
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inches in their proper places. Then, multiplying 10 fl. 8' hy 
1 fl. makes 10 ft 8', which we write under the 4 ft. 5''. Wo 
now proceed to add these two products together, which, by 
carrying 12, after the manner of compound rules, make 15 ft. 
1' (inrJi) 4' {seconds), the Ansicei'. 

It will be found most convenient in practice to begin by multiplying the mul- 
tiplicanrl first by the feet, or highest deuomination of the multiplier, then by 
the inches, ccc, thus : 



OPERATION. 
10 ft. 8^ 
1 5' 



1 X£'= 8', and 1 ft. X 10 ft. = 10 ft. Then, 
5' X 8' =: 40 ' = 3', (to carry,) and 4", (to write 
down) •, ]0 X 5' = 50' -^ 3' (to carry) = 53' ^ 4 
ft. and 5', which we write dovsMi underneath the 
10 and 8'. Then, the sum of these two products, 
10 8^ added together as before, is 15 ft. 1^ 4" Jins.y Lhs 

4 5/ 4// same result as the other. 

J^ote. Had we been required to multiply 15 ft. 
-ir -1/ A II 1' 4' by feet and inches again, we should have 

proceeded in the same manner, carrying '■' (thirds) 
one place further towards the right, and "" (fourths) another place still, and 
80 on. 

From these examples we derive the following 

RUL.E. 

HoiD do you niuUi-phi in Duodecivials? 

A. Begin with the highest denomination of the multiplier 
and the lowest denomination of the multiplicand, placing 
the first figure in each product one place further towards the 
right than the former, recollecting to carry by 12, as in com- 
pound rules. 

More Exercises for the Slate. 

2. How many feet in a board 2 ft. G' wide, and 12 ft. 3^ long ? 
Ans. 30ft.7My^ 

3. In a load of wood 8 ft. 4Mong, 2 ft. 6' high, and 3 ft. 3' 
wide, how many solid feet ? A. 67 ft, 8' Q" . 

J\rote. Artificers compute their work by different measures. Glazing and 
mason's flat work are computed by the square foot •, painting, paving, plaster- 
ing, &c. by the square yard ; flooring, roofing, tiling, &c. by the square of 
100, feet •, i)rick work by the rod of 16,^ feet, whose square is 272^ j the con- 
tents of bale.'?, cases, &:c. by the ton of 40 cubic feet ; and the tonnage of ships 
by the ton of 95 feet. 

4 What will be the expense of plastering the walls of a room 
8 ft. 6' high, and each side 16 ft. 3' long, at $,50 per square 
yard ? A. $30,694-4-. 

5. How many cubic feet in a block 4 ft. 3'' wide, 4 ft. 6^ long, 
and 3 ft. thick ? A. 57 ft. 4' 6'^ 

6. How much Avill a marble slab cost, that is 7 ft. 4^ long, and 
1 ft. 3' wide, at $1 per foot ? A. $'.),16d. 

7. How many square feet in a board 17 ft. 7^ long, 1 ft. 5^ 
^dc ? A. 24 ft. 10^ 11^^ 
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8. How many cubic feet of wood in a load 6 fl. 1' long, 3 ft. 
5' high, and 3 fl. 8^ wide .? A. 82 ft. 5' 8'^ ^>" . 

9. -A man built a house consisting of 3 stories ; in the upper 
story there were 10 windows, each containing 12 panes of 
glass, each pane 14' long, 12' wide ; the first and second stories 
contained 14 windows, each 15 panes, and each pane 16^ long, 
12' wide : how many square feet of glass were there in the 
whole Jiouse .^ A. 700 sq. ft. 

10. What will the paving of a court yard, which is 70 ft. 
long, and 56 ft. \' wide, come to, at $,20 per square .? 

A. f 788,66|. 

11. How many solid feet are there in a stick of timber 70 ft. 
long, 15' thick, and 18' wide .? A. 131 ft. 3'. 



Questions on the foregoing, 

1. How many pence are there in 1 s. 6 d. .'' How many cents ? 

2. What will 4 yards of cloth cost, in cents, at 1 s. 6 d. per 
yard ? At 3 s. per yard ? At 4 s. 6 d. ? At 6 s. ? At 9 s. ? At 
10 s. 6 d..? 

3. If a man consume 1 lb. 9 oz. of bread in a week, how much 
would he consume in 1 month ? 

4. At 4 cents for 1 oz., what would 1 lb. cost ? 

5. At 4 cents for 2 oz., what would 1 lb. cost .'* 

6. At 4 cents for 8oz., what would 2 lbs. cost ? 

7. If a man spend ^2^ per day, how many days would he be 
in spending $U ? $6| ? $12^ ? $20 ? 

8. How many marbles, at 4 cents apiece, must be given for 
24 apples, at 2 cents apiece ? 

9. How many yards of cloth, at $4 per yard, must be given 
for 6 bbls. of cider, at $2 per bbl. ? For 8 bbls. ? For 12 bbls. .' 
For 18 bbls.? 

10. What part of 1 month is 1 day ? 2 days ? 4 days ? 5 
days ? 6 days ? 7 days ? 10 days ? 20 days.^ 29 days? 

11. What is the interest of $1 for 12 mo. ? 10 mo. ? 9 mo. ? 
6 mo. ? 3 Qio. ? 1 mo. .'' 15 days .'* 

12. What is the interest of $6 for 1 yr. 2 mo. ? 2yrs. ? 1 yr. 
1 mo. ? 9 mo. ? 2 mo. .'' 1 mo. .'* 15 days ? 10 days .'' 6 days ? 5 
days ? 1 day ? 

13. What is the amount of $1 for 6 mo. ? 3 mo. ? 2mo. ? 1 
mo. ? 15 days ? 

14. Suppose I owe a man $115, payable in lyr. 6 mo., with- 
out interest, and I wish to pay him now, how much ought I to 
pay him ? 

15. What is the discount of $115, for 2 yrs. 6 mo. ? 

16. WilUam has ^ of an orange, and Thomas ^ ; what pttrt 
of an orange do both own ? 
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17 Harry had | of an orang-e, which hz wished to divido 
equally between his two little sisters ; can yoa tell ine wiiat 
part of an orange each one would receive ? 

18. Which is the most, ,5 of 20,. or ,25 of 40 ? 

19. How many times can you draw ^ of a gallon of cider 
from a barrel containing 30 gallons ? How many times | of a 
gallon ? How many times ^ of a gallon ? How many times -J 
of a gallon ? 

20. A man, failing in trade, is able to pay his creditors on- 
ly f ,33^ on the dollar ; how much will he pay on $3 ? On $i ? 
On $12 ? On $13 ? On $300 ? 

21. A man, failing in trade, was able to pay only $,16| on the 
dollar ; how much would he pay on a debt of $4 ? $6 ? $10 ? 
$9? $20? $100? $600? 

22. Two men bought a barrel of flour for $10 ; one gave $3, 
and the other $7-: what part of the whole did each pay ? What 
part of the flour must each have ? 

23. If 30 bushels of oats cost $10, what is that a bushel ? 
What will 5 bushels cost ? What will 20 bushels ? 

24. If 3 men mow a field in 8 days, how many men will mow 
the same in 2 days ? In 1 day ? In 4 days ? 

25. Two men, A and B, hired a pasture ; A paid $3, and B 
$D ; what fractional part of the whole did each pay ? The 
profits from the pasture were $16 ; what was each man's share 
of the gain ? 

26. Three men, A, B, and C, are engaged in trade ; A puts 
in $4, B $5, and C $6 ; they gained $60 : what is each one's 
share of the gain ? 

27. Two men, A and B, hired a pasture for $12 ; A put in 1 
cow 4 months, and B 2 cows 3 months : what ought each to pay ? 

28. A merchant, having purchased a piece of broadcloth for 
$2 per yard, wishes to make 20 per cent, on it ; what price 
must he ask for it ? 

29. William has ^ of a dollar, Thomas jV, and Harry i- ; how 
many cents have they in all ? 

30. A merchant sold calico at $,22 per yard, and thereby 
gained 10 per cent. ; what did it cost him per yard ? 

31. Harry, having f- of an orange, gave -J to Thomas, who 
gave ^ of his part to his little brother, and kept the remainder 
himself; what part did he keep ? How much is -5- of |- ? How 
much does i" of -g- of f from ^ leave ? 

32. How much is 1 X f of f ? (1) How much is 1 X f of J ? 

33. What is the quotient of § divided by f ? 

34. How much does | exceed ,75 ? 

35. How much does -| exceed t4" ? / 
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5^3. How many strokes does a regular clock strike in 2 hours ? 
3h,? 4h.? 5h. ? 6h. ? 7h. ? 8 h. ? 9 h. ? 10 h. ? 11 h.? 
12 h.? 24 h.? 

37. How many square feet in a board 12 inches wide, and 48 
inches long ? 30 in. long ? 72 in. long ? 

38. What part of an acre of land is there in your father's gar- 
den, allowing it to be 4 rods long and 2 rods wide ? 4 rods wid« ? 

39. How many cord feet of wood are contained in a load 3 
feet wide, 2 feet high, and of the usual length.^ How many 
feet in a load 6 feet high and 3 feet wide ? 2 feet high and 6 
feet wide ? 4 feet high and 2^ feet wide ? 

40. HoAv many solid feet in a block 12 inches long, 12 inches 
thick, and 12 inches wide ? 12 inches long, 12 inches wide, 
and 6 inches thick .'' 

41. How long will it take to count $1000, at the rate of 50 a 
minute r* 

42. What is the difference between 4 square feet and 4 feet 
square ? 10 miles square and 10 square miles ? 3 rods square 
and 3 square rods .'' 

A parenthesis, ftnclosing several numbers, signifies that these numberg are 
to be taken togetlier, or as one whole number ; but, when performing subtrac- 
tion and addition with these and other numbers, they may be taken either as 
before, or one by one, thus : — 

(16 -f- 4) X 3 = 60, read 16 -f- 4 = 20 X3 = 60. 
Or, (16X3) =48. 4X3=12. Then, A8 -^12 = 60, the sameas bef<rr€, 

43. (9 -j- 3) 4- 8 = how many ? A. 20. 

44. (9 _ 3) _ 4 = how many ? A, 2. 

45. (15-1-5) X 4 = how many .? A, 80, of 60 -f 20. 

46. (15 — 5) X 4 = how many .^ A, 40, or 60 — 20. 

47. (9 -f 3) -r-3 = how many*.? A. 4, or 3 -f- 1. 

48. (9 — 3) -T- 3 = how many .? ^. 2, or 3 — 1 . 

49. (12 — 8)^(3-f l) = howmany.? A. l,or3 — 2. 

A line, or vinculum, drawn over numbers, is sometimes used 
instead of a parenthesis. 

50. 4-1-8 X 12 = how many t A. 144, or 48 -f- 96. 

51. 2£4s. x2 = howmuch.? A. 4£8s. 

52. (2 s. 6 d.) X 2 = how much ? 

53. (7 s. 6 d.) X 4 = how much .? 

54. 3x3 X 2 X 10 = how many .? 

55. How many minutes of motion make 2 degrees of motion .' 
How many seconds of motion make 3 minutes of motion ? 

56. How many degrees is the circumference of the earth.-* 

57. The earth, you know, turns round once in every 24 
hours, or, in common language, the sun moves round the earth 
in that time ; in what time, then, will the sun travel over 
15° (degrees^ ' and why > A. 1 hour for 360° ~- 24 h. = 15®, 

Hosted by Google 



218 ARITHMETIC. 

58. In what time will he travel over 1*^ (degree) of motion ? 

A. 1^ of 1 hour, or y^ of 60 min., = 4 min. 

59. In what time will he travel over V (minute) of motion ? 

A. -j^ of 1 min., or ^ of 60 sec, = 4 seconds. 

Q. By the foregoing we see that every deoree of motion makes a difference 
in time of 4 minutes, and every minute of motion a difference of A seconds. 
J^ow^ since longitude is reckoned in degrees, round the earth, can you tell me 
how to find the diffitrence in time betwceii one place and aiwther, after knowing 
their difference in longitude ? A. Multiply the difference of longitude 
in degrees and minutes by 4, the product will be their difference 
in time, in minutes and seconds. 

60. What is the difference in time between two places, whose 
difference in longitude is 2° 4' ? ^. 2° 4' X 4 = 8 minutes and 
16 seconds, the difference in time. 

61. What is the difference in time between two places, whose 
difference in longitude is 5° 10^ ? A. 20 m. 40 sec. What, 
when the difference of longitude is 8° .? A. 32 m. Is 10° } 
A. 40 m. Is 15° .? A. 60 m. = 1 hour, 'is 15° 15' ? ^. 1 h. 1 m. 

Q. The sun travels from east to west .- which place, then, will have the ear- 
liest time 7 A. Th-e one most easterly. 

62. There are two places, the one situated in 10° E. longitude, 
and the other in 4° E. longitude ; what is the difference m time 
between these two places ? When it is 24 minutes past 6 
o'clock in the former, what hour is it in the latter ? A. 24vnn- 
ntis, difference in time ; then, lOo being the most easterly place, it is there 24 
minutes earlier than at 4o ; that is, when it is 24 minutes past 6 at IQo, it is only 
6 at 4o. 

63. Boston is situated about 6° 40' E. longitude from the city 
of Washington ; when it is 2 o'clock at Washington, what 
o'clock is it at Boston ? A. 26 m. 40 sec. past 2 o'clock. 

64. *' I recollect of reading a story once of a gentleman going 
to a foreign country, who had a fancy to look at a bright star 
every evening, at the same moment, with a certain lady whom 
he left behind, and they agreed to look at it at 9 o'clock 3" but, 
it seems that, when the gentleman was in a different longitude, 
the time would, of course, be different ; as, for instance, when 
he was in longitude differing 30° W. from where the lady was, 
she most probably had retired to rest, and was, perhaps, asleep, 
while he was gazing at the star. Can you tell me what o'clock 
it was, then, where she was ? When he was 60° of W. longi- 
tude from her, what hour of the night was it at the place where 
the lady resided ? 

Exercises for the Slate, 

1. Write down three millions, three hundred and three thou- 
Band, three hundred and three. 

2. What is the difference between 50 eagles and 4599 dimes ? 
A. $40,10. 
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3. What number is that, which, being divided by 65, the 
quotient will Be 42 ? A. 2730. 

4. A captain, 2 lieutenants, and 30 seamen, take a prize 
worth 1)7002, wliich they divide into 100 shares, of which the 
captain takes 12, the two lieutenants each 5, and the remainder 
is to be divided equally among the sailors ; how much will each 
man receive .? A. Captain's share, $840,^, each lieutenant's, 
$350,10, and each seaman's, $182,052. 

5. Bring- ,^400 into crowns, at 6 s. 8 d. each. A. 360 crowns. 

6. Washington was born A. D. 1732 ; how many years old 
would he have been, had he lived until the end of the year 
1827.'^ and how many seconds old, allowing the year to con- 
tain 365^ days .? A. Uo years, 2997972000 seconds. 

7. The wheels of a cart are 5 feet in circumference, and 
that of a wheelbarrow 27 inches ; how many more times will 
the latter turn round than the former, in ffoing round the earth? 
How many more times in going througn the earth, allowing 
the diameter to be ^ of the circumference .? A. 32292480 times 
round the earth, 10764160 times through it. 

8. How many minutes is it from the commencement of the 
Christian era to the end of the year 1827 "i A. 960928920. 

9. Jacob, by contract, was to serve Laban for his two daugh- 
ters 14 years ; when he had accomplished 10 years, 10 mo., 10 
weeks, 10 days, 10 hours, 10 minutes, how many minutes had 
he then to serve .? A. 1416350. 

10. Reduce ^f f to its lowest terms. A. |^. 

11. What is the value of -f of a cwt..? A. 1 qr. 20 lbs. 

12. What is the amount of ,5 ,05 ,005 ,555 ,18765 and 8567 .? 

A. 8568,29765. 

13. Divide /t by A- ^^- ^¥^- 

14 From 17f take-off of 14^. .3. 12|-|-. 

15. Reduce \^^- to a mixed number. A. 45^. 

16. What is the value of ,425 of a pound ? A. 8 s. 6 d. 

17. Reduce 14 s. 6 d. 3 qrs. to the decimal of a pound. 

A. ,7281-f . 

18. From ,1 of a pound, take ,0678 of a pound. A. ,0322. 

19. If you give $60 for 25 yards of cloth, what will 1 yard 
cost ? A. $2,40. ^ 

20. A merchant sold 8 bales of linen, 6 of which contained 
15 pieces each, and in each piece were 40 yards \ the other 2 
bales contained 12 pieces each, and in each piece were 27 yards ; 
what did the whole amount to, at $1^ per yard .? A. $5310. 

21. A man, dying, left $10024 to his wife and 2 sons, to b« 
divided as follows : to his wife |, to his eldest son -f of the re- 
mainder, and fo his youngest son the rest : what is the skUTft 
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of each ? A. $3759 to his loifc, $2506 to Ms ddest son, $3759 
to his youngest. 

22 A farmer sold- a grocer 20 bushels of rye, at ,^,75 per 
bnshel ; 200 lbs. of cheese, at 10 cents per lb. ; in exchange for 
which he received 20 gallons of molasses, at 22 cents per gal- 
lon, and the balance in money ; how much money did he re- 
ceive ? A. $30,C)0. 

23. A has 150 yards of linen, at 25 cents per yard, which he 
wishes to exchange with B for muslin at 50 cents per yard ; 
how much muslin must A receive ? J3. 75 yds. 

24. A gave B 500 yards of broadcloth, at $2,50 per yard, for 
600 umbrellas ; what were the umbrellas apiece ? A. $2,083-f-. 

25. A farmer sold a grocer 20 bbls. of apples, each barrel con- 
taining 3 bushels, at 40 cents per bushel ; (24) 30 bushels of 
corn, at 90 cents per bushel ; (27) 500 lbs. of cheese, at 8 cents 
per pound ; (40) 200 lbs. of butter, at 17 cents per pound ; 
(34) 75 bushels of turnips, at 19 cents per. bushel ; (1425) 40 
bushels of barley, at $1 ^ per bushel ; (50) 25 bushels of rye at 
95 cents per bushel ; (2^375) and, in exchange, the farmer has 
received 2 bbls. of cider brandy, at 42 cents per gallon ; (2C46) 
4 bbls. of flour, at $8| per barrel ; (35) 60 gallons of molasses, 
at 34 cents per gallon ; (2040) 40 gallons of wine, at $1,50 per 
gallon ; (60) 10 lbs. of tea, at 73 cents per pound ; (730) $40 
in cash ; and he agrees to take up what is still due him in rice 
at 7 cents per pound ; how many pounds of rice must the gro- 
cer give the farmer to balance the account ? 

A. 340 lbs. 9 oz. 2f- dr. 

26. What quantity of cider, at $1,20 per barrel, will buy 2 
barrels of rum, at $2 per gallon ? A. 105 bbls. 

27. A man exchanged 40 bushels of salt, at $1,50 per bushel, 
for 200 bushels of oats, at 25 cents per bushel ; how much was 
the balance in his favour .'' A. $10. 

28. A sold B 16 cwt. of sugar, at 8^ cents per pound ; (14784) 
20 bbls. of flour, at $11:^ per barrel; (225) 17 chests of tea, 
each containing 8 cwt,, at 53 cents per pound ; (807296) 30 
tierces of rice, at $36 per tierce ; (1080) for which B gave up 
A his note of $400, that had been on interest 6 yrs. 7 mo. 15 days ; 
(559) in addition to which B gave A 700 dozen of wax candles, 
at $i ,14 per dozen ; (70S) and for the balance A consents to 
take B's note, payable in 2.^ years, without interest ; but B, un- 
expectedly receiving some money, wishes to advance the cash, 
instead of giving his note ; what sum of ready money ought 
B to pay A, discounting at 5^ per cent..? A. $7181,362-f-. 

29. A had 200 bbls. of flour, at $10,50 per bbl., for which B 
gave him $1090 in money, and the rest iji molasses, at 20 centg 
pex ffalloa ; how many hogsheads of molasses did he receive ? 

A. 80 hhds. 10 gal*. 
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SOv A has linen cloth, worth $,20 per yard, but, in bartering, 
he will receiye $,30 ; B has broadcloth, worth $4,60 per yard, 
ready money : at what price ou^ht B to rate Ms broadcloth, to 
be in proportion with A's bartering price ? 

$,20 : $4,G0 : : $,30 : $6,90, Ans. 
Or, multiply .^,30 by the ratio of 20 to $4,60, that is, 23 ; thioSy 23 X 30 = 
^6,90 ; for, $4,60 beinv 23 times as much as 20, it is plain that 23 times $,30, 
A s bartering price, will give B^s bartering price, A. §6,90. 

31. A merchant, in bartering with a farmer for wood at $5 
per cord, rated his molasses at 25 dollars per hhd., which wjis 
worth no more than $20 ; what price ought the farmer to have 
asked for his wood to be equal to the merchant's barterinff 
price ? ^. $6,2.5. ^ 

The last ten examples are proper questions in a rule usually 
called Barter. 

32. What number is that, which, being multiplied by 15, will 
make f ? A. ^. 

33. What number is that, which, being divided by 15, will 
make ^? M. ^. 

34. What decimal is that, which, beinff multiplied bv ,625. 
will make ,25 ? ^. ,4. ' fc= f j' j , 

35. At $,75 per bushel, how much rye can be bought for 
$150.^ (200) For $600.? (800) For $75.? (100) .5. 1100 bushels. 

36. (800 + 12 + 88) -- (50-5) = how many .? Ji. 20. 

37. (ft + -W-) -^ (3,55,^)= how many .? A. 2^. 

38. Two persons depart from one place at the same time; 
the one travels 35, and the other 40 miles a day ; how far are 
they distant at the end of 10 days, if they both travel the same 
road ? and how far, if they travel contrary directions .? A. 50, 
and 750 miles. 

39. Two men, A and B, traded in company ; A put in $700 
for 8 months, and B $1280 for 10 months ; they gained $500 • 

lo^^i ool *^^ ^^^""^ of each .? A. A's share, $152,173 ; B's share, 

$u47,o26-|-. 

40. How many cord-feet of wood are contained in a load 8 feet 

^""^A' ^^iu' ^'^^^ ^?i^ ^' '^' ^^^^ ■ ^' 11+t ft- or 11 ft. 9/ 9'/. 

4i. What IS the difference in time between two places, whose 

difference of longitude is 40<=>.? (2,40) 50®.? (3,20) 60°? ^4^ 

^. 10 h. ^ / • V / 

iJ?<^o^Y ^'^^}\^^ ^^ 15° W. longitude, when it is 6 o'clock 
m 150 E. longitude ? A. 4 o'clock. 

43 If a cow yield 16 qts. of milk in a day for 240 days, and * 
20 qts. make 1 pouiid of butter, or 10 pounds of cheese, 'iW * 
much more profitable is the making of cheese than butter. Oie 

?tT;ef pr|.^J$1lt4o^^^^^ -^ ^^^ o^ «h--^l 
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44. If a field will feed 10 cows four weeks, how long will it 
feed 40 cows.'' Ji. 1 week. 

45. A man bought a cask of wine, containing 126 g-allons. 
for $315, and sold it at the rate of ^2,75'per gallon ; how much 
was his whole gain } how much per gallon ? and how much 
percent..' A. His whole gain, ^31,50 } per gallon, $,25 ; then, 

I — = 01 per cent. 
2,50 ^ 

46. The rent of a certain farm is $500 ; the tenant employs 2 
men ; to each he pays $1 1^ a month for 8 months ; (184) also a 
boy by the year, who is to have 2 suits of clothes, each worth 
$8,75 (1750), besides his board, while attending school, 3 months, 
or 12 weeks of the year, which is worth $,93 per week (1U6) ; in 
the course of the year, the tenant loses 40 good merino sheep, 
valued at $5 per head (200) ; the skins brought him $1,12^ 
apiece (45) ; the other expenses of the year are calculated to 
average about $,39 (14235) per day ; the sales of the farm are 
as follows, viz : — 

1000 bdshels of Potatoes, .... at $0,42 per bushel (420) 

150 Barley, .";^0,99 (]4a-j0) 

16 White Beans, . . . S2,20 (3520) 

400 Corn, $0,53 (212) 

300 RvG, $0,92 (276)- 

418i Buckwheat, .... $0,38 (15903) 

200 Oats, $0,28 (.56) 

• 10000 pounds . . Cheese, $0>55 . . pound (575) 

600 Butter, $0,18 (90) 

1 bushel .... Clovpr, §0,25 . . quart . (8) 

20 Turnips, $0,43 . . bushel (8fiO) 

70 Winter Apples, . . $0,48 (3360) 

10 Flax Seed, $1,75 (17.50) 

400 pounds . . . Merino Wool, . . . $0,45 . . pound (180) 

and 20 calves, at $4^ per head (90) ; he carries 70 barrels of c 
der.to the distillery, for one half of which he is to receive 1 qt 
of cider-brandy for 4 qts. of cider, the rest brings him $1,1S. 
per barrel (3955) ; how much cider-brandy will he receive ? and 
how much will he clear, after deducting all the expenses of 
manatring the farm, including the rent and loss, from the total 
amount of sales ? A. $1338,97 ; 11 02^^ qts. cider-brandy. 

47. What difference is there between the compound interest 
of f 10000 for 8 years, and the simple interest of the same sum 
for the same time .? A. $1138,48. 

48. What is the difference between the compound mterert 
of $500 for 4 years, and the discount of the same sum for th» 
same time? .^.$34,463. r^.-enn.# 

49. What is the difference between the amount of ^ib^J^ «t 
compound interest, for 3 years, and the present worth c^ til* 
game sum, for the same time .? A. $618,405. 

50 If 120 gallons of water, in one hour, fall mto a J^*^ 
containing 600 gallons, and, by one pipe in the cwtern, ^* i®' 



QUESTIONS. 2S» 

Ions run ont, and, by another pipe, 65 gallons run out, in what 
time will the cistern be filled ? A. 30 hours. 

51. A certain clerk, in a country store, purchased the whole 
stock in trade, the quantity and price being as follows : — 



INVENTORY 

3 bbls. or Sugar, each 118 Iba. at $0,06iperlb. . . (22125) 

4 canisters of Tea, $5,00 . . canister, . (20) 

10 bair3 of Coffee, each 20 lbs. . . $0,.^5 . . lb (70) 

10 bhfs. of Pork, each 200 lbs. . . $0,08 (160) 

13 bbls. of Beef, each 200 lbs. . . $0,07 (182) 

40 Hams, 30 lbs. each, $0,13 (18720) 

200 Jb-!, of Tallow, $0,10 (20) 

2 hhds. ofRuin, !i0,26 per gallon, . (3276) 

1 hhd. of Molasses, §0,24 (1512) 

1 bbl. of Brandy, lacking 5 gals., i^l,I2 (2968) 

2 bbl3. of Brandy, $1,16 (7308) 

1 pipe ofVVine, lacking 15 gab.,. $0,85 (9435) 

2 do. . . do $1,00 (252) 

4 bbl3. of Gin, $0,60 (7.560) 

% bbl. of Vinegar, §0,25 (5906^ 

40 empty Barrels, $0,75 apiece, . . . (30) 

€3 empty Hogsheads, $1,12 (7056) 

2 piecesof Calico, 14 yds. each, . $0,^ per yard, . . (616) 

1 piece of Silk, .28 .^0,89 (2492) 

1 Cotton, 11^ $0,14 (161) 

1 Cotton Plaid, 12 . . . $0,19 (228) 

1 Linen, 10 $0,46 (460) 

1 Broadcloth, 27 ... . $1,19 (3213) 

1 . . blue .do. ... 15 ... . $3,75 (5625) 

1 . . mixed do. ... 10 ... . $1,10 (llV 

1 Satin, ... 53 ... . $0,87.^ (46375) 

1 Vesting, 4 patterns . $0,80 per pattern, (320) 

4 Hats, $2,17 apiece, . . (868) 

6 pair of Shoes, $1,80 a pair, . . . (1080) 

1 dozen pair of Children's Shoes, $0,22 .... . . (264) 

14 Whips, $1,14 apiece,. . . (1596) 

14 Hoes, $0,83 (1162) 

12 Axes, $1,17 (1404) 

15 Axe-helves, $0,07 (105) 

27 wooden Pails, $0,23 (621) 

45 .... . Tubs, $0,46 ....... (2070) 

10 Kettles, $2,95 (2950) 

2 dozen of Knives, $0,17 (408) 

1 bladder of Snuff, 4 lbs., .... $0,36 per lb. . . . (144) 

2 Sf;lf-sharpening Ploughs, . . . $3,50 each, .... (7) 

4 Rakes, $0,22 (88) 

2 Hymn-Books, $0,38 apiece, . . . (76) 

4 Perry's Spelling-Books, .... $0,18 (72) 

2 Dwight's Geographies, .... $0,16 (32) 

1 Morse's Geography, $1,20 (120) 

2 Great Coats, $2,00 (4) 

1 Vest, $0,50 (50) 



Amount of Stock, ^1Q>71 ■\-. 

By agreement, 15 per cent, was to be deducted from the 
amount of stock. For the above goods, the clork has paid u 
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follows : his services for the two last years, at $26 per month J 
turned in a note on James Spencer, of 500 dollars, with 5 years* 
compound interest due on it ; (669112) and, for the balance, he 
was to give his note, payable in ()*years from the date of the 
transaction, without interest : now the question is, what sum 
of ready money will discharge said note ? J2. $93,557. 

After the clerk had purchased the above stock, and settled 
for the same, he commenced business for himself The rent 
of his store costs him $29 a year ; his clerk-hire $27,814 
precisely ; in addition to which *is the interest of his capital, 
^J1420,35, (that is, the interest of the amount of stock, after the 
15 per cent, is deducted, $.:^5221), He next considered what 
price he must put on each article, to make a certain per cent 
He recollected that the goods were already rated in the inven- 
tory at 15 per cent, more than their actual cost. Now, said he, 
if I can make 5 per cent, in advance on their present valua- 
tion, clear of all expenses, I shall be satisfied. The question, 
then, is, at what price he must mark each article, commenc- 
ing with the first on the inventory, so as to clear the 5 per 
cent 

The pupil will find, by calculation, that the expenses amount to 10 per 
cent, on the actual cost of all the articles ; this, added to the 5 per cent., makes 
15 per coot advance ; that is, each article must be marked 15 per cent, higher 
than its present valuation in the inventory. The answer to each follows in 
the same order as the articles stand in the above inventory, commencing 
with the 3 bbls. of sugar, and finding the selling price of each per lb. &.c. 

JVote. In marking goods, it is customary to neglect the mills, if under 5 ; 
if exactly 5, add 2 of a cent, and if over 5, add 1 cent to the cents. 



Sugary 
Tecy . 
Coffee, 
Porky , 
Beefy . 
HaniSy . 
TalloWy 
Runiy . 
Molasses. 
Brandy. 
Brajidy. 
fVinCy . 
Jf^ine, . 
Gin, .. 
Vinegary 
Barrels, . 



; . (7) per lb. 

. (575) can. 

. (40) per lb. 

. . (9) 

. . (8) 

. (15) 

. (11^) 

. (30) . gal. 

. (28) 

. a29) . . . . 

. (133) . . . . 

. (98) 

. (115) 

. (69) 

. (29) 

. (86) each. 



Hlids. . at (129) each. 

Calico, . . (25) pr. yd. 

Silk, .... (102) . . . . 

Cotton, . . (16) . . . . 

Cotton Plaid, (22) . . . . 

Linen, , . . (53) . . . . 

Broadcloth, (137) . . . . 

Blue do. . (431) . . . . 
(126i) . . . . 

. (101) 

. (92) patt. 
(249^) each. 
. (207) a pair. 

. (25) 

. (131) each. 
. (95) 



j^Rxed do. 
Satin, . . 

Vestings, 
Hats, . . 
Shoes, . . 
Shoes, . 

Whips, 
Hoes, . 



Axes, at (134|) each. 
Axe-helves, (8) . . . . 



Pails, 
Tubs, . . 
Kettles, 
Knives, . 
Snuff, . , 
Ploughs, 
Rakes, 



(26 

(53) . . . 

. (339) .... 

. (19^) 

. (41) per lb, 

(40-21) each. 

(25) 



Hymn-Books, (44) . 

Spelling-B. . (21) . 

Oeographies, (18) . 

Geography, (138) . 

Oreat Coat, (230) . 

Vest, . . . (57|) . 
Ans. . pt^Slf 



52. Bought 42 gallons of rum for $37,80 ; how much water 
must be mixed with it, that it may be afforded for $,80 per 
gallon ? 

$,80 : $37,80 : : 1 gal. : 47^ galls. ; then, 47^ = 42 + 5^ galls., Ans. 

53. A thief, having 30 miles the start of an officer, makes off 
at the rate of 8 miles an hour ; the officer presses on afler him 
at the rate of 10 miles an hour : how much does he gain 011 tho 
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thief in one hour ? how long before he will overta.ke the thief? 
A. 2 miles ; 15 hours. 

54. A person, looking at his watch, was asked what o'clock 
it was ; he replied it was between 4 and 5 ; but, a more particu- 
lar answer bein^ requested, he said the hour and minute hands 
were then exactly together. What was the time ? in 1 hmr the 
minute, hand pa^.'^es over Ml spaces, while the hour handpasses over only 1 space ; 
that V9, the rainute hand gains upon the funir hand 11 spa^^es in 1 hour ; consC' 
4]u,ently, it must gain iS spaces hefare both urill he together. GO m. -^ 11 == 
5-JUm.,gaiiiin 1 hour ; then, 5y^-=-m. X 4 hours = 21-^^™. past 4 o^clocky AUM, 
Or, the ratio being -J~ of an hour, hence, 4 hours X y V ^^^ ^^T^ mimites pajt 
4, Ans., as before. 

55. At 12 o'clock the hour and minute hands of a clock arc 
exactly together ; when will they be together again ,'' 

Ans. 1 h. 5 m. 27x\ sec. 

56. If IG men can perform a piece of work in 25 days, how 
many men will accomplish another piece of work, four times as 
large, in a fifth part of the time ? Jl. 200. 

57. A can do a piece of work in 8 days, and B in 12 ; in whai 
time would both finish it by working together .'' 

dayt. day. work, vwrli, 

12 : 1 : : \\ ^\ * + A" = A' ^^^"' A : 1 : : 1 : ^.^^' 

58. What number is that, from which, if you take |, the re- 
mainder will be ^ ? 14-^= i-Jj •^^^• 

59. What number is that, from which, if you take f , the Te- 
mainder will be -g- ? Ans. ^^ 

60. What number is that, from which, if you take ^ of | 0^18^, 
the remainder will be | ? Ans, x|- = 1t^» 

61. What number is that, which, being divided by ■§•, tho 
quotient will be f .? A. ^. 

62. What number is that, which, being multiplied by ^, the 
product will be 3 J ? A. 3|^. 

63. What number is that, from which, if you take | of itself, 
the remainder will be 12 ? 

1, oT ^, — I, = ^, remainder. Then, the remainder 12, being 4 X 12 = 48 
times greater than the remainder \, the number itself icill be 43 times -greater 
than I, A. 48. 

64. What number is tliat, to which, if you add^ of f of itself 
the sum will be 39.? 

J- 0/ -| = -r^^-, and the nutnier itself ig- ; then, ^^ _|_ ^g. __ 4^ . jf 
to the lohole number ^ of ^ of it be added, the sum will be ig-^ con^^quci^j/, 
39 is -i^ of the number, Ans, 30, 
20* 
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65. What number is that, to which if you add ^ of itself, the 
sum will be 18 ? A. 12. 

66. A owns J of a vessel, B |-, C f , and D the remainder ; 
D's part is $100 : can you tell me how many dollars is each 
man's part, and what part of the vessel D owns ? 

Ans. A's part, $100 ; B's, $200 3 C's, $400 ; and D's part is ^ 

67. There ie a beam, fV o^ which is in the ground, y\ ^n the 
water, and the rest, being 2 feet, out of water ; how long is 
the beam .? A. 16 feet. 

68. The third part of an army was killed, the fourth part 
taken prisoners, and 1000 fled ; how many were in this army .'* 
how many killed l how many taken captives ? 

i -|- ^ = "xVj ^f ^^^6 whole army ; then, as -^ more makes -ff-, 
or the whole army, -f^ = 1000 ; and if -fy be 1000, hoio much is 
-ff , or the ichole ? Ans. 2400, the whole army ; 800 killed, 600 
captives. 

69. Suppose that there is a mast erected, so that -^ of its 
length stands in the ground, 12 feet in the water, and -|- of its 
length in the air, or above water ; I demand the whole length. 

Reducing the Jractixms to the least common denominator, gives -^^ -j- 4--^ 
= ^^ ; theref,rre 12 /get = ^\. Ji. 216 feet. 

70. In an orchard of fruit-trees, ^ of them bear apples, \ pears, 
•J- plums, 40 of them peaches, and 10 cherries ; how many trees 
does the orchard contain ? y^ = 50 -|- 10. Ans. 600. 

71. A man spent one third of his life in England, one fourth 
in Scotland, and the remainder, v/hich was 20 years, in the 
United States ; to what age did he live ? A. 48 years. 

72. The number of scholars in a certain school is as follows : 
\ of the pupils study geography, ^ grammar, ^ arithmetic, and 
10 learn to read : what number is pursuing each branch of 
study ? A. 30 in geography, 80 in grammar, 120 in arithme- 
tic, and 10 learn to read. 

73. The double and the half of a certain number, increased 
by 7^ more, make 100 ; what is that number .? A. 37. 

74. A man, having purchased a drove of cattle, was driving 
them to market, when he was met by a gentleman, who in- 
quired of him where he was going with his 100 head of cattle ? 
Sir, said he, I have not near 100, but if I had as many more as 
I now have, ^ as many more, and 7 cattle and ^, I should have 
a hundred. How many had he .? A. 37. 

76. Five eighths of a certain number exceed f of the same 
number by 36 ; what is that number ^ 
4 ^_-^. hence 36 w ^ qf the number smght. A, 160. 
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76. What number is that, which, being increased by ^, -J, 
and ^ of itself, the sum will be 131 ? £ns. 73^y. 

The eleven foregoing questions are usually performed by a 
rule called Position, but this method of solving them by frac- 
tions is preferable. 

77. A hare starts up 12 rods before a hunter, and scuds away 
at the rate of 10 miles an hour ; now, if the hunter does not 
change his place, how far will the hare get from the hunter in 
45 seconds ? M. 52 rods. 

78. If a dog, by running 16 miles in one hour, gain on a hare 
6 miles every hour, how long will it take him to overtake her, 
provided she has 52 rods the start ? A. 97^ seconds. 

79. A hare starts 12 rods before a greyhound, but is not per- 
ceived by him till she has been up 45 seconds ; she scuds away 
at the rate of 10 miles an hour, and the dog after her at the 
rate of 16 miles an hour ; what space will the dog run before 
he overtakes the hare P ^. 138 rods, 3 yards, 2 feet. 

80. A gentleman has an annuity of ^2000 per annum ; I wish 
to know how much he may spend daily, that, at the year's end, 
he may lay up 90 guineas, and give 20 cents per day to the poor 
of his own neighbourhood.? A. ^4,128. 

81. What is the interest of $600 for 120 days ? (12) For 2 
days ? (20) For 10 years, 10 mo. and 10 days? (391) For 5 
years, 5 mo. and 5 days ? (19550) For 6 years, 6 mo., and 6 
days ? (23460) For 4 years, 4 mo. and 4 days ? (15640) 

^. Total, $989,70. 

82. What is the present worth of $3000, due 2^ years hence, 
discounting at 6 per cent, per annum ? A. $2608,695-f-. 

63. Suppose A owes B $1000, payable as follows ; $200 in 4 
mo., $400 m 8 mo., and the rest in 12 mo. ; what is the equated 
time for paying the whole ? A. 8|- months. 

84. How many bricks, 8 inches long, 4 inches wide, and 2^ 
inches thick, will it take to build a house 84 feet long, 40 feet 
wide, 20 feet high, and the walls to be 1 foot thick .= ° 

The pupil will perceive that he must deduct the width of the 
wall, that is, 1 foot, from the length of each side, because the 
inner sides are 1 foot less in length than the outer sides. 

A. 105408 bricks. 



d by Google 



SW ARITHMETIC. 

APPENDIX. 

AZ.Z.XGATZON. 

TT Xx!£C!S!!!S!IX« Alligation is the method of mixing several simples of 
iUff.-rciU qualities, so that the compound, or composition, may be of a mean or 
niid.Do (}uality. 

\\ iicn the quantities and prices of the several things or simples are given, to 
lincl tlie mean price or mixture compounded of them, the process is called 

AZ.Z.ZG^ATIOH I^IEBIAZ.. 

1. A farmer mixed together 2 bushels of rye, worth 50 cents a bushel, 4 
bushels of corn, worth 60 cents a bushel, and 4 bushels of oats, worth 30 cents 
u busliel : what is a bushel of this mixti're worth? 

I.i this example, it is plain, that, if the cost of the whole be divided by the 
wliole number of bushels, the quotient will be the price of one bushel of the 
mixture. 

2 bushels at $,50 cost $1,00 

4 $,60 . . . ^2,40 

4 $,30 . . . $1,20 

— $4,60 ^- 10 == 46 cts., Arts 

10 $4,60 

Rule. Divide the ichole cost by the whole number of bushelSf 
^--c, the quotient iciLl be the mean price or cost of the mixture. 

2. A grocer mixed 10 cwt. of sugar at $10 per cwt., 4 cwt. at $4 per cwt., 
and 8 cwt. at $7^ per cwt. : what is 1 cwt. of this mixture worth ? and what is 
5 cwt. worth ? A. 1 cwt. is worth $8, and 5 cwt. is worth $40. 

3. A composition was made of 5]os. of tea, at $J| per lb., 9 lbs. at $1,80 
I>er lb., and 17 lbs. at $1^ per lb. : what is a pound ol it worth ? 

A. $l,546-/^-f-. 

4. If 20 bushels of wheat, at §1,35 per bushel, be mixed with 15 bushels of 
rye, at 85 cents per bushel, what will a bushel of this mixture be worth .'' 

M, $1,135^+. 

5. If 4 lbs. of gold of 23 carats fine be melted with 2 lbs. 17 carats fine, what 
will be the fineness of this mixture .' A. 21 carats. 



AZ.IiZGATIon AZ.TSRNATE. 

IT XiSliSIiHIZXXa The process of finding the proportional quantity of 
each simple from having the mean price or rate, and the mean prices or rates 
of the several simples given, is called Alligation Alternate ; consequently, it is 
the reverse of Alligation Medial^ and may be proved by it. 

1. A farmer has oats, worth 25 cents a bushel, which he wishes to mix with 
corn, worth 50 cents per bushel, so that the mixture may be worth 30 cents per 
bushel ; what proportions or quantities of each niuyt ho take ? 

In this example, it is plain, that, if the price of the corn had been 35 cents, 
that is, had it exceeded the price of the mixture, (30 cents,) just as muob as it 
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cts. bushels. 



ALLIGATION ALTERNATE. 229 

fk!li Bhort, he must have taken equal quantities of each sort ; but, since the 
difference between the price of the corn and the mixture price is 4 tiojes as 
much as the difference between the price of the oats and tJve mixture price, 
conseouently, 4 times as much oats as corn must be taken, that is, 4 to 1, or 4 
bushels of oats to 1 of corn. But since we determine this proportion by the dif- 
ferences, hence these differences will represent the same proportion. 

These are 20 and 5, that is, 20 bushels of oats to 5 of corn, which are the 

J|uantitiee or proportions required. In determining these differences, it will be 
ound convenient to write them down in the following manner: 

It will be recollected, that the difference be- 
tween 50 and 30 is 20, that is, 20 bushel.-, of oats, 
which must, of course, stand at the right of the 
25, the price ofthe oats, or, in other words, oppo- 
site tlie price that is connected or linked with the 
50; likewise the difference between 25 and 3.0 = 
5, that is, 5 bushels of corn, opposite the 50, (the price of the corn.) 

The answer, then, is 20 bushels of oats to 5 bushels of corn, or in that pro- 
portion. 

By this mode of operation, it will be perceiA'ed, that there is precisely as 
-much gained by one quantity as there is lost by another, and, therefore, the 
'gain or loss on the whole is equal. 

The same will be true of any two ingredients mixed together in the same 
way. In like manner the proportional quantities of any number of simples 
may be determined ; for, if a less be linked with a greater than the moan price, 
there will be an equal balance of less and gain between every two, consequent- 
ly an equal balance on the whole. 

It is obvious, that this principle of operation will allow a great variety of 
answers, for, having found one answer, we may find as many more as we please, 
by only multiplying or dividing each of the quantities found by 2, or 3, or 4, 
&;c. ; for, if 2 quantities of 2 simples make a balance of loss and gain, as it re- 
spects the mean price, so will also the double or treble, the h, or | part, or any 
other ratio of these quantities, and so on to any extent whatever. 

Proof. We will now ascertain the correctness of the foregoing operatioa 
by the last rule, thus : o «> r 

20 bushels of oalSy at 25 cents per bushel, = §5,00 
5 corn, at 50 , = $2,50 

25 25;7,50(30 

75 

j1ii$. 30 cti., the price ofthe mixture. 



Hence we derive the following 
RULE. 

I. Reduce the several prices to the same denomination. 

II. Connect, by a line, each price that is less than the mean 
rate, with one or more that is greater, and each price greater 
than the mean rate with one or more that is less. 

III. Place the difference hctioeen the mean rate and that of 
each of the simples opposite the price with which they are con- 
nected. 

IV". Then, if only one difference stands against any price, it 
expresses the quantity of that price ; but if there be several, their 
fum will exvress the qnantity. 
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2. A merchant has several sorts of tea, some at 10 s., acme at 11 s., somo At 
13 9.,d\id some at 24 s. per lb. ; wimt proportions of each must be taken to 
make a composition worth 12 s. per lb. ? 

OPEHATIONS 

5. lbs. 

-1-1-2=3 f'^^^- 

-2 =2} 

lud 3 s. per gallon, must be mixed 



no 

12 J" 
^^ ] 1.3. 



lbs. 
—2 
— 1 
— 1 



^'Jns. 




3. How much wine, at .5s. per gallon, 
together, that the compound may be worth 4 s. per ^nLJIun? 

jS. All (Miual (juuntity of each sort 

4. How much corn, at 42 cents, 6D cents, 6? cents, and 78 cents, jjer bushel- 
must be mixed together, that Ihe compound may be 'worth ijA cents per bushel.' 
j9. 14 bushels at 43 cents, 3 bushels at oU cents, 4 bushels at 67 cents, and 92 
buKhels at 78 cents. 

5. A grocer would mix different quantities of sugar ; viz. one at 20, one at 
23, and one at 26 cents per lb. ; what quantity of each sort must be taken to 
make a mixture worth 22 cents per lb. ? 

A. 5 at 2) cents, 2 at 23 cents, and 2 at 26 cents. 
C. A jeweller wisl^es to procure gold of 20 carats fine, from gold of 16, 19,21, 
and 24 carats fine j what quantity of each must he take .'' 

j3. 4 at 16, 1 at 19, 1 at 21, and 4 at 24. 
We have seen that we can take 3 times, 4 times, ^, \, or any proportion of 
each quantity, to form a mixture. Heoce, vvlien the quatuity "of one simple is 
^iven, to find tlie proporliodal quantities of any comjjound whatever, after 
having found the proportional quantities by the last rule, we have the follow- 
ing 

RULE. 

Jis the PROPOKTiONAL QUANTITY of that price lohose quantity 
is given : is to each proportional quantity : : so is the givhN 
QUANTITY : to the quantities or proportions of the compound 
required. • 

1. A grocer wishes to mix 1 gallon of brandy, worth 1.5 s. per gallon, with 
rum, worth 8 s., so tiiat the mixture may be worth h) s. per gallon j how much 
rum must be taken .-* 

By the last rule, the differences are 5 to 2; that is, the proportions are 2 of 
brandy to 5 of rum ; hence he must take 2^ gallons of rum for every gallon of 
brandy. j1. 2i gnllons. 

2. A person wishes to mix 10 bushels of wheat, at 70 cents per bushel, with 
rye at 48 cents, corn at 35 cents, and barley at 30 cents per bushel, so that a 
bushel of this mixture may be worth 38 cents ; what quantity of each must bfls 
taken .■' 

We find by the last rule, that the proportions are 8, 2, 10, and 32. 



Then, as 8 



2 : : 10 : %buslieh ufnic 
10 : " " ' 



: 10 : \^J\hushnls of corn. \Ans. 
10 : 40 biL-ihelsofharlny. ) 

3. How much water must I)c mixed with 100 gallons of rum, worth 90 cents 
per gallon, to reduce it to 75 cent?; per gallon ? 'Ji, 20 gallon^. 

4. A grocer mixes teas at §1,30, $1, and liO cents, with 20 lbs. at 40 cents 
per lb. ', how much of each sort must lie take to make the composition wbrtfai 
80 cents per lb. ? A. 20 at $! ,20, 10 at S' , and 10 at 60 cents, 

5. A grocer has currants at 4 cents, 6 cents, 9 cents, and 11 cents per lb. 5 
and he wishes to make a mixture of 240 lbs., v/orth 8 cents per lb. ; how many 
currants of each kind must he take ? In this example we can find the propor-* 
.Sjpoal quantitjea by linldog, as before *, then it is plain that tlieir sura ydW b« 
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ka the same proportion to any part of their sum, as the whole compound is 
to any part of the compouiul, which exactly accords with the principle of 
FellovvsJiip. 

flenoe we have the following 

RULE. 

As the sum of the prcortional quAiiTniJLS found by Unkings 
as before : is to each froportjonal q,lantity : : so is the 
WHOLE QUANTITY OT compouud Tequd'cd : to the req,uired 
quantity of each. 

We will now apply this rule in performing the last question. 



4- - - 


—3 
— 1 


S 1 
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10 : 3 : : 240 : 72 lbs., at 4 cents. ^ 
10 : 4 ; : 240 : 96 /6s., a^ 11 cent*. 



rp, I 10 : 1 : : 2-'40 : 24 lbs., at 6 cents, i 

"> Wo : 2 : : 240 : 48 lbs., at 9 cents. 1 "* 






1. A grocer, having sugars at 8 cents, 12 cents, and 16 centa per pound, 
wishes to make a coiupusiTioii of 120 Ihs., worth IS cents per pound, without 
gain or loss ; what quaiitily of each mu'st be taken ? 

Jl. 30 lbs. at c, 30 lbs at 12, and 60 lbs at 16. 

2. How much water, at li p-^r giilk.n, must he mixed v.ith wine, at 80 cents 
per gallon, so as to lill a vc-;si.l uf i.';) gallons, whicli may be offered at 50 cents 
per gallon ? A. 56|- g.illu'is! u\ wioe, and 33-|- gallons of water. 

3. How much gold, of 15, 17, 18, and ^carats fine, must be mixed together, 
to form a composition of 40 ounces of 20 carats fine ?, 

A. 5 oz. of 15, of 17, of 18, and 25 oz. ofSS. 



IT XiXXXI'Va Q. How much does 2, multiplied into itself, or by Jl, 
make.'' . «- 

Q. How much does 2, multiplied into itself, or by 2, and that product by 2, 
make ? 

Q. When a numboi^is multiplied into itself once or more, in this manner, 
what is the process called .'' Ji. Involution, or the Raising of Poicers. 

Q^ What is the nun)l)er, before it is multiplied into itself, called? A, The 
first power, or root. 

Q. What are the several products called ? Jl. Powers. 

Q. Jn multiplying 6 by 6, that is, 6 into itself, making36, we use 6 twice: 
what, then, is 36 called ? A. The second power, or square of 6. 

Q. What is the 2d power or square of 8 ? 10 i 12? A. 64, 100, 144. 

Q. In multiplying 3 by 3, making 9, and the 9 also by 3, making 27, we use 
the three 3 times ; what, then, is the 27 called ? A. The 3fl power, or cube of 3. 

,Q. Wh?\t i,s the 3d power of 2 ? 3 ? 4 ? A. 8, 27, 64. 

Q. What is the figure, or number, called which denotes the power, as, 3d 
power, 2d power, &:c. ? A. The index or exponent. 

Q. When it is required, for instance, to find the 3d power of 3, wliat is the 
|n<|e;jc, and what is the power? A. 3 is the index, 27 the power. 

Q.' This index is sometimes written over the number to be multiplied, thu8» 



3 j what, then, is the power denoted by 2^*? A. 2 X 2 X ^ X 2= 16. 

thii?, 6^, what 
id to tks Sth po: 
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Q, Wh<}ii<a figure has a small one at the right of it, thiijB, 6 , what d^M il 
van } A, TXe i5tb po-sver of 6, or that 6 mv^»t be ^.ised to tks Sth powJtr. 



232 ARITHMETIC. , , 

1. How much is 12?, or tho square of 12? A. 144» ' 

2. How much is 4 , or the square of 4 ? A. 16. 

3. How much is 10^, or the square of 10 ? A. 100. 

4. How much is 4 , or the cube of 4 ? A. 64. 

5. How much is l'^, or the 4th power of 1 ? A. 1. 

6. What is the biquadrate or 4th power of 3 ? A. 81. 

7. What is the square of ^ ? |-? •^. ;J-, #. 

8. What is the oube of J-*? f ? :J? ^. ^, /y, ^^. 

9. What is the square of ,5? 1,2? A. ,25 ; 1,44. 

10. Involve 2 to the 2d power ■, 2 to the 3d power. A. 4, 8. 

11- Involve -J to the 2d power j ^^ to the 2d power. A. -J-^^ T^' 

12. Involve ^ to the 2d power. A -iJ- :zz 4-. 

13. Involve ^ to the 2d power. A. 4. 

14. What is ^ , or the square of ;^ ^ A. 4-. 

15. What is the value of ^^? A. -JL. 

16. What is the value of X-"*? A. J—, 

Exercises for the Slate. 

1. What is the square of 900? A. 810000. 

2. What is the cube of 211 ? A. 9393931. 

3. What is the biquadrate or 4th power of 80 ? A. 40960000. 

4. What is the sursolid or the 5th power of 7 ? A. 16807. 

5. Involve ^^, |-, ^^ each to the 3d power. A, ^^y 4^, 

6. What is the square of Si ? A. 301. 

7. What is the square of ll\ ? A. 272^. 

8. What is the value of 8^ ? A. 32768. 

9. What is the value of 10'* ? A. 10000 

ID. What is the value of G'^ ? A. 1296. 

11. What is the cube of 25 ? j3. 15625. 



SVOI.UTIOK. 

TT ZiXXXV* Q,' What number, multiplied into itwlf, will mftlctlf 7 

that i«, what is the first power or root of 16 ? A. 4. 
Q. Why? A. 5ecatwe 4 X 4 = 16. 
Q. What number, multiplied into itself three times, will make 97? tbftt {•( 

what is the Ist power or root of 27^ ? j3, 3. 

Q. Why? A. Because 3 X 3 X 3 = 27. 

Q, What, then, is the method of finding the first powofi or root* «f 3dl)8i» 
&c. p«w©M oalkd ? A. Evolution, ertke Extraction of R«ti4, 
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EXTRACTION OF THE SQUARE ROOT. !233 

Q. In Involution we were required, wit)i the first power or root being given, 
to find higher powers, as 2d, 3d, &c. powers ; but now it seems, that, with 
the 2d, 3d, &.c. powers being given, we are required to find the 1st power 
or root again ; how, then, does Involution diiFer from Evolution ? A. It is 
exactlii tke opposiU of Involution. 

Q. How, then, may Evolution be defined ? A. It is the method of finding 
the root of any miinhor. 

1. Wluit is the square root of 144 ? j?. 132. 
Q. Why ? A. Because 12 X 12 = 144. 

2. What is the cube root of 27 ? A. 3. 
Q. Why? A. Because 3X3X3^=27. 

3. What is the biquadrato root of 81 ? A. 3. 
Q. Why ? A. Because 3X3X3X3 = 81. 

We have seen, that any number may oe raised to a perfect power by Involu- 
tion ; but there are many numbers of which precise roots cannot be ob- 
tained ; as, for instance, the square root of 3 cannot be exactly determined, 
there being no number, which, by being multiplied into itself, will make 3. Bj 
the aid of decimals, however, we can come nearer and nearer ; that is, approxi- 
mate towards the root, to any assigned degree of exactness. Those numbers, 
whose roots cannot exactly be determined, are called Surd Roots, and those, 
wl\03c roots can exactly be determined, are called Rational Roots. 

To show that the square root of a number is to be extracted, wo prefix this 
character, V- Other roots are denoted by the same character with the index 
of the required root placed before it. Thus V^ signifies that the squa,re rootof 
9 is to be extracted ; ' -\/27 signifies that the cube root of 27 is to be extracted } 
■•y64 = the 4th root of 64. 

When we wish to express the power of several numbers that are connected 
together by these signs, -{-, — , &.C., a vinculum or parenthesis is used, drawa 
from the top of the sign of the root> and exte nding to all the parts of it j thus, 
the cube root of 30 — 3 is expressed thus, \/30 — 3, &c. 



SXTRACTZON OF THE SQUARE ROOT. 

U IjXXXVI. Q. We have seen (IT LXXXV.) that the root of any 
number is its 1st power ; also that a square is the 2d power : what, then, 
is to be done, in order to find the 1st power •, that is, to extract the square 
root of any number ? 

A. It is'only to find that number^ which, being multiplied into itself y will pro- 
diLce the given numbo-. 

Q. We have seen (IT LXXIX.) that the process of finding the contents 
of a square consists in multiplying the length of one side in^- itself 5 when, 
then, the contents of a square are given, how can we find the length of each 
side ; or, to illustrate it by an example, If the contents of a square figure bo 
9 feet, wliat must be the lengtli of each side ? A. 3 feet. 

Q. Why ? A. Because 3 ft. X 3 ft. = 9 square feet. 

Q. What, then, is the difterence in contents between a square figure whoco 
sides are each 9 feet in length, and one which contains only 9 square feet ? 

9X9 = Sl — 9=72j Ans. 

Q. What is the difference in contents between a square figure containing 3 
square feet, and one whose sides are each 3 feet in length .'' A. 6 square feet, 

Q. What is tho square root of 144 ? or what is the length of each side of a 
figure, which contains 144 square feet ? ./?. 12 square feet. 

Q. Why ? A. Because 12 X 12 = 144. 

21 
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tOi ARITHiMETlC. 

Q. How, then, may we know if the root or answer be right ? j9. BymuXti' 
pl'^g Ike Yooi into itself j if it produces the given number, it Is ri^ht. 

^. If 6. square garden contains 16 square ro<is, how many rods aoee it in6&»' 
me oil each wde ? and why ? 

A. 4 rods. Because 4 rods X 4 roda = 16 8quar« toim, 

1. What 18 the square root of 64 ? and why ? 

2. What ia the square root of 100 ? and why ? 

3. What is the square root of 49 ? and why ? 

4. Extract the square root of 144. 

5. Extract the square root of 36. 

6. What is the square root of 3600 ? 

7. What is the square root of ,25 ? ./?. ,5. 

8. What is the square root of 1,44 ? M. 1,2. 

9. What is the value of V^^-'' or, what is the square root of 35? 

10. What is tlie value of -{/^ ? A. ,2. 

11. Wliat is the square root of | ? A. ^. 

12. What is the value of y|- ? A. |-. 

13. What is the square root of ^ of 4- ? A, 4-. 

14. What is the square root of 6^ ? \/(S\ = V"^^ =» |- === 2^» '^^' 

15. What is the value of V? of | ? A. %. 

16. What is the square root of 30^ ? 

17. What is the difference between the square root of 4 and the square ^ 4 ? 
or, which is the same thing, what is tlie differenre between ■\/4 and 4' ? 

V4 = 2, and 4- = 16 j then, 16 ~ 2 = 14, Ana 
13. Wliat Is the difference l>etween V^ and 9- ? 

19. What is the difference between \J\^ and V^ •'' 

20. What is the difference between V-gV ^^^^ "3"' *' •^- 0. 

21. There ia a square room, which is calculatod to accommodate 100 »€^oV- 
ars: how many can sit on one side ? 

22. If 400 boys, having collected together to perform some military evolutions, 
ehould wish to march through the town in a solid phalanx, or square body, of 
how many must the first rank consist ? 

23. A general has 400 men j how many must he place in rank and filetoibfm 
them into a square ? 

24. A certain square pavement contains 1600 square stones, all of the same 
■ize ; I demand how many are contained in one of its sides .'' A. 40. 

25. A man is desirous of making liis kitchen garden, containing 2^ acres, or 
400 rods, a complete square ; what will be Die length of one side? 

26. A square lot of land is to contain 22.^ acres, or 3600 rods of git»und ; 
but, for the sake of fruit, there is to be a smaller square within the larger, 
which is to contain ^5 rods : what is the length of each side of both squares ? 

A. 60 rods the outer, 15 rods tlie inner. 

Exercises for the Slate, 

1. If a square field contains 6400 square rods, bow many rods in length does 
it measure on each side ? A. 80 rods. 

2. How many trees in each row of a square orchard, which contains 2509 
trees? A. 50 trees 

3. A general has a brigade consisting of 10 regiments, each regiment of 10 
companies, and each company of 100 men: how many must be placed in raak 
aad file, to form them in a complete square ? A. 100 men. 

4. What is the square root of 2500 ? A. 50. 

5. What is the Ist power of 1000000^ ? A. 1000. 
f . WbAt ii the value of V360000 ? A. 600. 
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EXTRACTION OF THE SQUARE ROOT. 1f» 

7. What ia the difference between the square root of 36 and the equare of 30r 

' J3. 1390. 

8. What is the difference between V4900 and 4900'' ? j3, 24009930. 

9. What is the difference between V81 and 81'^ ? Ji. 6552. 

10, What is the difference between V-tAj- and y^^ ? 

11. What is the difference between Vt^^ ^^^ -^° ' •^' ylA * 
' 12. What is the amount of V^ and V^ ? -^.5. 

13. What is the sum of V4 and 9^ ? ^. 83. 

14. Wliat is the amount of VSO^ and ^^'2\? A. 22. 

15. What is the length of one side of a square garden, which containi 15J98 
s«{uare rods ? in other words, what is the square root of 1296 ? 

In this example we have a little difficulty in ascertaining the root. This, 
perhaps, may be obviated by examining the following figure, (which is in tha 
form of the garden, and supposed to contain 1296 square rods,) and carefullj 
notiog down the operation as we proceed. 

OPERATIONS. 



1st. 

$qyLort rods. 
30)1296(30 
900 

004-6 = 66)396(6 
396 



Fig. 

^rods. 



2d. 

square rods. 
3)1296(36 
9 

66)396 
396 



In this example we know that 
the root, or the length of one side 
of the garden, must be greater 
than 30, for 30- = 900, and les» 
than 40, for 40^ = 1600, which ii 
greater than 1296 ; therefore, w« 
take a), the less, and, for conve- 
nience' sake, write it at the left of 
1296, as a kind of divisor, like- 
wise at the right of 1296, in the 
form of a quotient in division ; 
(See Operation 1st.) ; then, tub- 
tracting the square of 30, = 900 
sq. rods, from 1296 sq. rods, leaves 
396 sq. rods. 

The pupil will bear in mind, 
that the Fio. on the left is in the 
form of the garden, and contain* 
the same number of square rods, 
viz. 1296. This fiiffure is divided 
into parts, called A, B,C, and D. 
It will be perceived, that the 900 
square rods, which we deducted, 
are found by multiplying the 
length of A J being 30 rods, by the 
breadth, being also 30 rods, that 
is, 30^ == 900. 

To obtain the square rods in 
B, C, and D, the remaining part* 
of the figure, we may muUipW 
the length of each by the breadth 
of each, thus ; 30 X 6 = 180, 
6 X 6 = 36, and 30 X 6 = 180 ; 
then, 180 -f 36 + 180 = 396 
square rods : or, add the length 
of B, that is, 30, to the length of D, which if also 30, making 60 ; or, which iq 
the same thing, we may double 30, making 60 ; to this add the length of 0, 
6 rods, and the sum is 6b. — Now, to obtain the square rods in the whole length 
of B, C, and D, we multiply their length, 6 rods, by the breadtii of eacU aide, 
rtma ; 66 X 6 = 396 square rods, the same as before. 



B 1 

180 


6 

36 


i 

CO 


A 

rod*. 

30, lenffth of A. 
30, breadth of A. 

9O0, eq. rods in A. 


D 

30 
6 

180 


8 


30 rods. 


6 rods. 
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We do the some in tho operation 5 that is, we first double 30 in the qtio« 
tient, and add the 6 rods to the sum, making 66, for a divisor ; next, multiply 
66, the divisor, by 6 rods, the width, making 396 ; then, taking 396 from 396 
leaves 0. 

The pupil will perceive, the only difference between the 1st and 2d ojjera- 
tion (which see) is, that in the 2d we ne^loct writing the ciphers at the right 
of the numbers, and use only the significant figures. Thus, for 30 -|- 6, \ve 
-write 3 (tens) and 6 (units), which, joined- together, make 36 j for 900, we 
write 9, (hundreds). This is obvious from tho fact, that the 9 retains it3 
place under the 2, (hundreds). Instead of 60 -\- 6, we Avrite 66 ; omitting tho 
ciphers in this manner cannot reasonably make any difference, and, in fact, it 
does not, for the result is the same in both. 

By neglecting the ciphers, we may, perhaps, be at a loss, sometimes, to de- 
termine Avhero we must place the square number. In the Inst example, we 
know where the square of the root 3 (tens) = 9 (liundreds') should be placed, 
for the ciphers, at the right, indicate it ; but had these ciphers been dropjwd, 
we should, doubtless, have hesitated in assigning the 9 its proper place. This 
difficulty will be obviated by observing what follows. 

The square of any number never contains but twice as many, or at least but 
one figure less than twice as many, figures as are in the root. Thus, the squaro 
of the root 30 is 900 ; now, in 900 there are but 3 figures, and in 30, 2 figures ; 
that is, the square of 30 contains but 1 figure more than 30. We will tako 
99, whose square is 9801, in which there are 4 figures, and in its root, 99, but 
2; that is, there are exactly twice as many figures in the square 9801 as aro 
in its root, 99. This will be equally true of any numbers whatever. 

Hence, to know where to place the several square numbers, we may point 
off the figures in the given number into periods of two figures each, com 
mencing^.iwith the units, and proceeding towards the lef\.. And, since the 
value of both whole numbers and decimals is determined by their distajico 
from the units' place, consequently, when there are decimals in the given 
number, we may begin at the units' place, and point off the figures towards 
the right, in the same manner as we point off whole numbers towards tho 
lefl. 

By each of the preceding operations, then, we find that the root of 1296 ia 
36, or, in other words, the length of each side of the garden is 36 rods. 

Proof. This work may now be proved by adding together all tho squaro 
rods contained in the several parts of the figure, thus : — 

A contains 30 X 30 = 900 square rods 

B 30 X 6 = ISO Ok, hy Involution, 

C...... 6X6 = 36 36X36 = 1296, Ans,, a^ be/ore. 

D 30 X 6 =180 

1296 square rods. 

From these illustrations we derive the following 

RULE. 

I. Point off the given number into periods of two figures 
each, by putting a dot over the units, another over the hun- 
dreds, and so on; and, if there are decimals, point them in 
the same manner, from units towards theright hand. These 
dots show the number of figures of lohich the root will con- 
sist. 

II. Fi,nd the greatest squa.re numher in the left hand pe^ 
fiodf and write its root as a quotient in division ; subtract th^ 
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EXTRACTION OF THE SaUARE ROOT. ®7 

pquare number from the left hand period , and to the remainder 
irin^ down the next right hand period for a dividend. 

III. Double the root, (gu/)tient figure,) already foundy and 
place it at the left of the dividend for a, divisor. 

IV. Write such a figure at the right hand of the divisor ^ 
also the same figure in the root, as, when multiplied into the 
divisor thus increased, the jjroduct shall be equal to, or next 
less than the dividend. This quotient figure will be the second 

figure in the root. 

JVote. The figure last described, at the right of the divisor, in the second 
operation, is the 6 rods, the width, which we add to 60, making 66 ; or, omit- 
ting the in 60, and annexing 6, then multiplying 66 by 6, we wrote the 6 
in the quotient, at the right of 3, making 36. 

V. Multiply the whole increased, divisor by the la^t quotient 
figure, and write the product under the dividend. 

VI. Subtract this product from the dividend, and to the re* 
mainder bring down the next period, for a new dividend. 

VII. Double the quotient figures, that is, the root already 
found, and continue the operation as before, till all the periods 
are bi'ought down. 

More Exercises for the Slate. 

16. What is the square root of 65536 .' 
OPERATION. 
2)65536^, >dns. 
4 

45)255 
225 



506)3036 
3036 



65536 



17. What is the square root of 6480,25? 
OPERATION. 

8)6480,25(80,5, Ans. 
64 



0000 



6480,25 



18. What is the square root of 470596 r Jt. 686. 

19. What is the square root of 1048576 ? -/?. 1024. 
90. What is the square root of 2125764? ./?. 1458 

21. WJiat is the square root of 6718464? Ji. 2592. 

22. What is the square root of 2305^204 ? ^. 4802. 

23. What is the square root of 4294967296 ? ^. 65536. 

24. Wliat is the square root of 40 ? 

Ill this example we have a remainder, after obtaining one ti^re in the not. 
In fuch cases we may continue the operation to dootmals, by aooNOBf IW| 
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ciphers for a new period, and tJius continue the operation to any assigiiablo 
degree of exactness. But since the last figure, in every dividend thus formed, 
■will always he a cipher, and as there is no figure under 10 whose square num- 
ber ends in a cipiicr, tliere Avill, of course, be a remainder •, consequently, lh« 
pupil need not expect, should he continue the operation to any extent, ever to 
obtain an exact root. This, however, is by no means necessary-; for annexing 
only one or two periods of ciphers will obtain a root sufficiently exact for 
almost any purpose. ^. 6,3245 -f- 

25. What is the square root of 30 ? A. 5,4772. 

26. What is the square root of y^^^^ ? ^. __8_ _ 2^ 

Or, we may reduce the given fraction to its lowest terras before the root is 
extracted. 

Thus, \/tV^ = V'l- = f •^"-^•» '^ ^^f^^ 

27. What is the square root of ^jf^^ ? A. ^f . 

28. What 19 the square root of f f-J-? ^. f • 

S9. What is the square root ot Y^y^'3"2"T'^ *^' T^T' 
If the fraction be a surd, the easiest method of proceeding will be to re- 
i3uce it to a decimal first, and extract its root afterwards. 

30. What is the square root of -J^? Ji. ,9128-1-. 

31. What is the square root of -1^ ? Ji. ,9574 -|- 

32. What is the square root of -^-rj ? -/i. ,83205. 

33. What is the square root of 420^? 

In this example, it will be best to reduce the mixed number to an improper 
fraction, before extracting its root, after which it may bo converted into a 
mixed number again. A. 20^. 

34. What is the square root of ^^-^-^ ? ^' 30-1. 

35. A general has an array of 5625 men ; how many must he place in rank 
and file, to form them into a square ? V^25 = 75, Jlns. 

36. A square pavement contains 24336 square stones of equal size ; how 
many are contained in one of its sides ? ji. 156. 

37. In a circle, whose area, or superficial contents, is 4096 feet, I demand 
what will be the length of one side of a- square containing the same num- 
ber of feet? ^. 64 feet. 

38. A gentleman has two valuable building spots, one containing 40 square 
rods, and the other 60, for which his neighbour ofi^ers him a square field, con- 
taining 4 times as many square rods as the building spots ; how many rods in 
lenath must each side of this field measure ? ^AO -[- GO X 4 = 20, Aiis. 

30. How many trees in each row of a square orchard, containing 14400 
trees ? A, 120 trees, 

40. A certain square garden spot measures 4 rods on each side ; what will 
be the length of one side of a garden containing 4 times as many square rods.' 
A. 6 rods. ^ ^ 

41. If one side of a square piece of land measure 5 rods, what will the side 
of one measure, which is 4 times as large ? 16 times as large ? 36 times aa 
lar^.' A. 10,20,30. 

^ A man is desirous of forming a tract of land, containing 140 acres, 2 
roods and 20 rods into a square , what will be the length of each side ? 

^«v m, .- . ^ . *^- 1^ rods. 

43. Ihe distance from Providence to Norwich, (Conn.) is computed to be 45 
mil-s j now, allowing the road to be 4 rods wide, what will be the length of 
one side of a square lot of land, the square rods of which shall be equal to 
the square rods contained in said road ? A. 240 rods. 
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EXTHAOTION OF THE CUBE ROOT. 

IT IiXXXVII- Q. Involution, (IT LXXXIV.,) you <loubtIe«s rocol- 
Ifct, is the raising of powers ; can you tell nie what is the 3d power of 3, 
and what tlie power is called ? A. 27, called a cube. 

Q. Evolution, (IT LXXXVII.,) was defined to be the extracting the Ist 
power, or roots of higher powers ; can you tell me, then, what is the culx) 
root of 27.' ^.3. 

Q. Why ? A. Because 3X3X3, or, expressed thus, 33 = 27. 

Q. VVhat, then, is it to extract tlie cube root of any number ? A. It is only 
to tiiid that number, which, being multiplied into itself three times, will prt>- 
diice the given number. 

Q. Wo have seen, (IT LXXX.,) that, to find the contents of solid bodies, 
piich as wood, for instance, we multiply the length, breadth and depth to- 
gi-thor. Tlicse dimensions arc called cubic, because, by being tlms multiplied, 
they do in fact contain so many solid feet, inches, .fcc. as are expressed by 
their product ; but what do you suppose the shape of a solid body is, which 
is an exact cube ? A. It must have six equal sides, and each. side must Imj 
an exact square. See block A, xchicli accompanies this work. 

Q. Now, since the length, breadth and thickness of any regular cube aro 
exactly alike, as, for instance, a cubical block, wjiich contains 97 cubic f-.'et, 
can you inform mo what is the length of one side of this block, and what 
the length may be called? A. Each side is 3 feet, and maybe called the 
cube root o( 27. 

Q. Why? A. Because 3^ = 27. 

Q. What is the length of each side of a cubical block containing iA cubie 
inches ? A. 4 inches. 

Q. Why ? A. Because 4 V 4 X 4, or 4^ = &4 cubic inches. 

Q. What is the cube root of 64, then ? A. 4. 

Q. Why ? A. Because 4^ = 64. 

Q. What is the length of each side of a cubical block containing 1000 cu- 
bic feet? A. 10. 

Q. Why? j3. Because 10^= 1000. 

i. In a square box which will contain 1000 marbles, how many will it tako 
to teach across the bottom of the box, in a straight row ? A. 10. 

2. What is the difference between the cube root of 27 and the cube of 3 ? 
A. 24. 

3 

3. What is the difference between V^ and 2^? A. 6. 

3 

4. What is the difference between Vi ^.nd P ? A. 0. 

5. What is the difterence between the cube root of 27 and tho square root 
of 9? ^.0. 

3 

6. What is the difference between V^ and V"* •' •^' 0- 

Operation by Slate illmtrated, 

7. A man, having a cubical block containing ]3^4 cubic foot, wishes to 
know the length of each side, without measuring it ; what is the length of 
each side of said block ? 

Should we attempt to illustrate the reason of the rule for extracting the 
cube root by exhibiting the picture of the cube and its various parts on paper, 
it would tend rather to confuse than illustrate the subject. The best method 
of doing it is, by making several small blocks, which may be supposed to 
contain a. certain proportional number of feet, inches, &c. corresponding with 
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OPERATION 1st. 



the operation of the jule. They may bo made in a few mkiutea, from a smaU 
strip of a pine board, with a common penknife, at the longest, in leas tina© 
than the teacher can make the pupil comprehend the reason, from merely aoo- 
iug the picture on paper. In demonstrating the rule in this way, it will be aa 
amusing and instructive exercise, to both teacher and pupil, and may be com- 
prehentled by any pupil, however young, who is so fortunate as to have pro- 
greKsed as far as this rule. It will give him distinct ideas respecting the 
diiferent dimensions of square and cubic measures, and indelibly fix on hi« 
miiid the reason of the rule, consequently the rule itself. But for the con- 
venience of teachers, blocks, illustrative of the operation of the foregoing ex- 
ample, will accompany this work. 

The following are the supposed proportional dimensions of the several 
b!(.Kiks used in the demonstration of the above example, which, whoH put to- 
gether, ought to make an exact cube, containing 135Q4 cubic feet. 

One block, 20 feet long, 20 feet wide, and 20 feet thick ; this we will call A. 
Three small blocks, each 20 feet long, 20 feet wide, and 4 feet thick ; each of 
these we will call B. 

Three smaller blocks, each 20 feet long, 4 fe^ wide, and 4 feet thick ; each 
of these we will call C. 

One block, and the smallest, 4 feet long, 4 feet wido,-and 4 feet thick ; thi« 
we will call D. 

We are now prepared to solve the preceding example. 
In this example, you recollect, we were to find the length of ono side of 
the cube, containing 13824 cubic feet. 

In this example, we know that 
one side cannot be 30 feet, for 
30^=27000 solid feet, bein^ 
more than 13894, the given sum ; 
therefore, we will take 20 for 
the length of one side of the 
cube. 

Then, 20 X 20 X 20 = 8000 
solid feet, which we must, of 
course, deduct from 13824, leav- 
ing 5824. (See operation 1st.) 
These 8000 solid feet, the pupil 
will perceive, are the solid con- 
tents of the cubical block, mark- 
ed A. This corresponds with 
the operation ; for we write 20 
feet, the length of the cube A, 
at the right of 13824, in the form 
of a quotient 5 and its square, 
8000, under 13824 ; from which 
subtracting 8000, leaves 5824, 
as before. 

As we have 5824 cubic feet re- 
maining, we find the sides of the 
cube A are not so long as they 
ought to be ; consequently we 
must enlarge A : but in doing 
this, we must enlarge the threo 
the cubical form of the block. Wo 



^3. 



13824(20, root, 
= 8000 



2 X 2 X 300 = divisor, 1200 )5824( 4 
gicot. 41 



4800 

2X30X4X4 = 960 

4X4X4 = 64 



Or, 



5824 deducted. 
0000 



The same operation, by neglecting the ci- 
phers, may be performed thus : — 
OPERATION 2d. 

13824(20-f-4, or 24, J ^^•> 

2 X 2 X 300 = 1200)5^, dividend.. 

14800 

2X30X4X^= 960 

4X4X4=1 64 

5824, subtrahend. 

0000 



sides of A, in order that we may preserve 

Avill now place the three blocks, each of which is marked B, on the throe sidoa 
of A Each of these blocks, in order to fit, must be as long and as wide as A ; 
and, by examining them, you will see that this is the case ; that is, 20 feet 
long and 20 feel w^ide ; then 20 X 20 = 400, the square contents in one B, and 
3 X 400 = 1200, square contents in 3 Bs ; then it is plain, that 5824 solid con- 
tent&, divided by 1200, the square contents, will give the thickneaa of each 
hlock. But an eaeior method is, to square the 3, (tens,) in the root 90, m»^'~~ 
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4, and multiply the prodoct, 4, by 300, making 1200, a divisor, the same as be- 
fore. 

We do the same in the operation, (which see ;) that is, we multiply the 
square of the quotient figure, 2, by 300, tlius, 2 X 2 = 4 X 300 = 1200 ; then 
the divisor, 1200, (tlio square contents,) is contained in 5824 (solid contents) 4 
times } that is, 4 feet is the thickness of each block i^iarkod B. Tliis quotient 
iignre, 4, we place at the right of 5824, and then 1200 squore feet X 4 iect, the 
thickness, = 4800 solid feet. 

If we now examine the block, thus increas^.' '^y the addition of the 3 Bs, 
we shall see tliat there are yet 3 corners not t^'^i , up : these are represent- 
etl by the 3 blocks, each marked C, and each of which, you will perceive, is as 
lonsf as either of the Bs, that is, 20 feet, being the length of A, wliich is the 
20 in tl>e quotient. Their thickness and breadth are the same as the thickne!<9 
of tlie Bs, wliich we found, by dividing, to be 4 feet, the last quotient figure. 
Now, to get the solid contents of each of these Cs, we multiply their thick- 
ii(!S.s (4 feet) by their breadth (4 feet), =: 16 square feet j that is, the square 
of the last quotient figure, 4, = 16 ; these 16 square contents must be multi- 
jdied by the length of each, (20 feet,) or, as there are 3, by 3 X 20 = 60 j or, 
which is easier in practice, we may multiply the 2, (tens,) in the root, 20, by 30, 
nmking 60, and this product by 4^ = 16, the square contents = 960 solid 
feet. 

We do the same in the operation, by multiplying the 2 in 20 by 30 = fi&X^ 
X 4 = 960 solid feet, as before ; this 960 we write under the 4800, for we must 
add the several products together by and by, to kuow if our cube will contain 
all the refj^uired feet. 

By turning over the block, with all the additions of the blocks marked B 
and C, which are now made to A, Ave shall spy a little square space, which pre- 
vents the figure from becoming a complete" cube. The little block for this 
corner is marked D, which the pupil will find, by fitting it in, to exactly fill 
up this space. This block, D, is exactly square, and its length, breadth, and 
thickness are alike, and, of course, equal to the thickness and width of the 
Cs, that isj 4 feet, the last quotient figure ; hence, 4 ft. X 4 ft. X 4 ft. = &4 
solid feet ui the block D ; or, in other words, the cube of 4, (the quotient 
figure,) which is the same as 4^ = 64, as in the operation. We now write 
the 64 under the 960, that this may be reckoned in with the otlier additions. 

We next proceed to add the solid contents of the Bs, Cs and D together, 
thus, 4500 4- ^0 -4- 64 = 5824, precisely the number of solid feet which 
we had remaining after wo deducted 8000 feet, the solid contents of the 
cube A. 

If, in the operation, we subtract the amount, 5824, from the remainder or 
dividend, 5824, we shall see that our additions have taken all that remained 
afler the first cube was deducted, there being no remainder. 

The last little block, wiwa fitted in, as you saw, rendered the cube com- 
plete, each side of which Tte have now found to be 20 -|- 4 = 24 feet lon«', 
which is the cube root of 13824 (solid feet) ; but let us see if our cube con 
tains the required number of solid feet. 

Proof. Or, 

1 A, =8000 solid feet. hij Involution, 

iE:;=ToS^::l 24X24X24=13824|-«<r-'. 

1 D, = 64 solid feet. 



13824 { ^^^^^ f^^^ ^^ ^^^ 
I given cube. 

ig the cipher? 
3 (thousands) 
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In operation 2d, we see, by neglecting the ciphers at the right of 8, the 
8 is still 8000, hv its standing under 3 (thousands) •, hence, we may poiat 
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off three figures by placing a dot over t)ie units, and aoother over Ui« thom- 
Bands, and so on. 

From the preceding example and illustrations we 
derive the following 

RULE. 

1. Divide the gin^Vi^^'umber into periods of three figures 
each, by placing a point over the unit figure, and every third 
Jigurcfrom the place of units to ths lefty m whole numbers^ and 
to the right in decimals. 

II. Find the greatest cube in the left hand period, and plac* 
its root in the quotient. 

III. Subtract the cube thus found from the said period, and 
to the remainder bring down the next period, and call this the 
dividend. 

IV. Multiply the square of the quotient by 300, calling it the 
divisor. 

V. Find how many times the divisor is contained in the divi- 
dend, arid place the result in the root (quotient) ; then multiply 
the divisor by this quotient figure, placing the product under the 
dividend. 

VI. Multiply the former quotient figure, or figures, by 30, and 
this product by the square of the last quotient figure, and place 
the -product under the last ; under these two products place the 
cube of the last quotient figure, and call their amount the subtra 
hend. 

VII. Subtract the subtrahend from the dividend, and to the r«- 
mainder bring doion the next period for a neio dividend, with 
which proceed as before, and so on, until the ichole is finished. 

JVote 1. When the subtrahend happens to be larger than the dividend, the 
quotient figure must be made one Jess, and we must find a new subtrahend. 
The reason why the quotient figure wilJ be sometimes too large is, because thia 
quotient figure merely shows the width of the three first additions to the origi- 
nal cube j consetiuently, when the subsequent additions are made, the width 
(quotient figure) may make the solid contents of all the additions more than 
the cubic feet in the dividend, which remain after the solid contents of th« 
original cube are deducted. 

2. When we have a remainder, after all the periods are brought down, w« 
may continue the operation by annexing periods of ciphers, as in the squaf^ 
root. 

3. When it happens that the divisor is not contained in the dividend, a cipher 
must be written in the quotient, (root,) and a new dividend forixied by briofinf 
down the next period in the given sum 



d by Google 



EXTRACTION OF THE CUBE ROOT. 243 

More Exercises for the Slate, 

8. What is the cube root of 9663597 ? 

OPERATION. 
9663597(213,. Mm, 

2» X 300 = 1200) 1663 ^r5t dividend, 

1200 

2 X 30 X 1" = 60 

V = 1 

126) first subtrahend. 



81* X 300 = 132300)402597 second dividend. 

396900 

21 X 30 X 3* = 5670 

3^ = 27 



402597 second suhtrahend. 



000000 

9. What is the cube root of 17576 ? ^. 26. 

10. What is the cube root of 571787 ? j1. 83. 

1 1 . What is the cube root of 970299 ? j2 . 99. 
]Q. What is the cube root of 2000376 ? A. 126. 

13. What is the cube root of 3796416? .d. 156. 

14. What is the cube root of 948 18816 ? j3. 455. 

15. Wliat is the cube root of 1756] GOOO ? yJ. 560. 

16. What is the cube root of 74861^312 ? .4. 908. 

17. What is the cube root of 731189187729 ? A. 9009. 

18. What is the cube root of |--I- ? A. ^. 

19. What is thft cube root of ^^ ? .4. ^, 

50. What is the cube root of |-7^y - •^- ^« 

If the root be a surd, reduce it to a decimal before its root is extnicted, sis in 
the square root. 

' A. ,13+. 
A. ,34-1-. 

93. What is the length of one side of a cubical block, which contains J728 
solid or cubic inches ? A. 12. 

24. What will be the length of one side of a cubical block, whose content* 
shall be equal to another block 32 feet long, 16 feet wide, and 8 feet thick ? 

\/32X16X8 = 16 feet, Ans. 

25. There is a cellar dug, which is 16 feet long, 12 feet wide, and 12 feet deep ; 
and another, 63 feet long, 8 feet wide, and 7 feet deep ; how many solid or cti- 
bic feet of earth were thrown out, and what will be the length of one side of a 
«Qbic&I mound, which may be formed from said earth ? A. SS3Si ; 18. 

Hosted by Google 



244 ARITHMETIC. 

26. How mcniy solid inches in a cubical block, which measures 1 inch oo 
each eide ? How many in one measuring 2 inches on each side ? 3 inches on 
each aide ? 4 inches on each side ? 6 inches on each side ? 10 inches on each 
side? 20 inches on each side ? A. 1, 8, 27, 64, 2J6, 1000, 8000. 

27. What is the length of one side of a cubical block, which contains I'solid 
or cubic inch ? 8 solid inches ? 27 solid inches ? 64 solid inches ? 125 solid 
inches ? 216 solid inches ? 1000 solid inches .'* 8000 solid inches ? 

A. 1, 2, 3, 4, 5, 6, 10, 20. 

By the two preceding examples we see that the sides of the cube are as the 
cube roots of their solid contents, and their solid contents as the cubes of their 
sides. It is likewise true, that the solid contents of all similar figures are in 
proportion to each other as the cubes of their several sides or diameters. 

JSTote. The relative length of the sides of cubes, when compared with their 
solid contents, will be best illustrated by reference to the cubical blocks, 
accompanying thit! work. 

28. If a ball, 3 inches in diameter, weigh 4 pounds, what will a ball of the 
eame metal weigh, whose diameter is 6 inches ? 

S-* : 6^ : : 4 : 32 : Ratio, ^'^ X 4 = 32 lbs., Ans. 

29. If a globe of silver, 3 inches in diameter, oe worth §160, what is tho 
value of one 6 inches in diameter ? 3^ : 6' : : S160 : $1280, Ans. 

30. There are two little globes ; one of them is 1 inch in diameter, and tha 
other 2 inches ; how many of the smaller globes will make one of the larger ? 

A. 8 

31. If the diameter of the planet Jupiter is 12 times as much as the diame- 
ter of the earth, how many globes of the earth would it take to make one as 
large as Jupiter ? A. 1728. 

^. If the sun is 1000000 times as large as the earth, and the earth is 8000 
miles in diameter, what is the diameter of the sun ? A. 800000 miles. 

J^oU. The roots of most powers may be found by the square and cube roots 
only -y thus the square root of the square root is the biquadrate, or 4th root^ 
and the sixth root is the cube of this square root 



AKITHI^ETSICAZ. PROGRESSION. 

H Xi3£X]£T7'XZX ■ Any rank or series of numbers more than 2, increas- 
ing by a constant addition, or decreasing by a constant subtraction of somo 
given number, is called an Arithmetical Series, or Proaressian. 

The number which is added or subtracted continually is called the cammoii 
difference. % 

When the series is formed by a continual addition of the common differeace, 
it is called an asccndiyig series f thus, 

2, 4, 6, 8, 10, &c., is an ascending arithmetical series ; but 

10, 8, 6, 4, 2, &c., is cviWcd a descending arithmetical series, because it is 
formed by a continual subtraction of the common difference, 2, 

The numbers which form the series are called the term^ of the series or pro- 
gression. The first and last terms are called the extremes, and the other terms 
the meajis. 

In Arithmetical Progression there are reckoned 5 terms, any three of which 
being given, the remaining two may be found, viz. 

1. The first term. 

2. The last term. 

3. T7ie number of terms. 

4. The common difference. 

5. The sum of all the terms. 
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The first term, the last term, and the number of terms, 
being given, to find the cilnmon difi*erence ; — 

1. A man had 6 eons, whose several ages differed alike ; the youngest was 3 
years old, and the oldest 28 ; what was the common difference of their ages ? 

The difference between the youngest son and the eldest evidently shows the 
increase of the 3 years by all the subsequent additions, till we come to 28 years ; 
and, as the number of these additions are, of course, 1 less than the number of 
sons, (5), it follows, that, if we divide the whole difference (28 — 3 = ), 25, by 
the numljer of additions, (5), we shall have the difference between each one 
separately, that is, thtf common difference. 

T/lils, 28 — 3 = 25 5 therij 25 -^ 5 =^ 5 years, the common difference. Ji. 5 yrs. 

Hence, to find the common difference ; — 
Divide the difference of the extremes by the number of tcrmSy 
less 1, and the quotient will be the common difference. 

2. If the extremes be 3 and 23, and the number of terms 11, what is the 
common difference ? j3. 2. 

3. A man is to travel from Boston to a certain i)lace in 6 days, and to go 
6nly 5 miles the first day, increasing the distance travelled each day by an 
e'luul excess, so that the last day's journey may be 45 miles ; what is the 
daily increase, that is, the common difference f A. 8 miles. 

4." If the amount of $1 for 20 years, at simple interest, be $2,20, what is the 
rate per cent, i * ♦^^ 

In this example we see the amount of the first year is $1,06, and the last 
year $2,20 ; consequently, the extremes are 106 and ^0, and the number of 
terras 20. A. $,0G i= 6 per cent. 

5. A man bought 60 yards of cloth, giving 5 cents for the first yard, 7 for the 
eecond, 9 for the third, and so on to the last •, what did the last cost? 

Since, in this example, we have the common difference given, it will be easy 
to find the price of the last yard j for, as there are as many additions as there are 
Vitrds, less 1, that is, 59 arlditions of 2 cents, to be made to the first yard, it 
'follows, that the last yard will cost 2 X 59 :=: 118 cents more than the firstj 
and the whole cost of the last, reckoning the cost of the first yard, will be 
118 -f- 5 = $1,23. ^.$1,23. 

Heuce, when the common difference, the first term, 
and the number of terms, are given, to find the last 
-term ; — 

Multiply the common difference by the number of terms ^ less 1, 
and add the first term to the product. 

6. If the first term be 3, the common difference 2, and the number of termt 
U, what is the last term ? j9. 23. 

7. A man, in travelling from Boston to a certain piace in 6 days, travelled 
the first day 5 miles, the second 8 miles, travelling each successive day 3 milea 
farther than the former ; what was the distance travelled the last day .'' j1. 20. 

8. What will $lj at 6 per cent., amount to, in 20 years, at simple interest ? 
The common difference is the 6ptT cent.; for the amount of $l,for 1 year, ia 

81,06, and $1,06 -f- $,06 = $1,12 the second year, and so on. A. $2,20. 

9. A man bought 10 yards of cloth, in arithmetical progression •, for the 1st 
yard ho gave 6 cents, and for the last*yard he gave 24 cents ; what waa tlje 
amount of the whole ? 

In tins ectamplo it is plain that ^ the co'st of th-^i fir'^t and laet yards will he 
th-i .(.veraTC pric^e of tlio v/hole number of yriTf^s ; thus, 6 ct?!. --f- 24 eta. =30 
J~^ ~- 13 cts., ftvoratro price •, then, 10 yds. X 15^= 150 cts. ■=-■ $1,50, whol4 
ei.Fl. .1'- $l,-'>0. ' " /^ T 
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Hence, when the extremes, and the number of 
terms are given, to find<lhe sum of all the terms ;— 

Muhipfy h the sum of the extremes hij the number of tennSf 
and the product loill he the answer. 

10. If tlic extremes be 3 and 273, and the number of terms 40, w'hat is the 
^scin of all tho terms ? A. 55.2'J. 

11. Ili>\v muny times docs a regular click strike in 12 hours 1 A. 78. 

12. A butcher bought 100 oxen, and gave for the first ox $1, for the second 
^'i, fjr the third ; 3, and so on to the last j how much did they come to at that 
n-io i Ay ,;5050. 

iX What is the sum of the first 1000 numbers, beginning with their natural 
ofuer, !, 9, 3, etc. ? A. oJOoDO. 

14. if a board, 18 feet long, be 9 feet wide at one end, and come to a point at 
tho otlftr, what are the square contents of tlie l)uard .'' A. 18 feet. 

15. If a piece of land, bO rods in lengtii, bo 20 rods wide at one end, and at 
the other terminate in aa anffle or point, what number of square rods does it 
contaia ? A. 1300. 

Jtt, A person, travelling into the country, went 3 miles the first day, and in- 
creased every day's travel 5 miles, till at last he went 5d miles in one day ; how 
ma.i!y day:! u"id he travel ? 

Wf found, ia example 1, the difference of the extremes, divided by the num- 
ber of terms, Ics.s J, guvt; the common difference ; consequently, if, in this ex- 
aa!plc,wc divide i5ii — 3 ■=:) 5."i,-tlie difference '.J^i ho extremes, by the common 
difference, 5, the quotient, 11, will he the number of terms, less 1 j then, 1-f- li 
= 12, the number of terms. A. 12. 

Hence, when the extremes and common difference 
are given, to find the number of terms ; — 

Diridc the difference of the extremes hythe common differencCf 
and the quotient, increased-^ by 1, icid be the answer. 

17. If the extremes be 3 and 45, and the common difference 6, what is the 
number of terms ? j3. 8. 

18. A man, being asked how many children he had, replied, that the youngest 
was 4 years old, and the eldest 32, the increase of the family having been 1 in 
frvery 4 years ; liow many had he ? A. 8. 



d^SOMSTHXCAX. raOGRSSSZON. 

H ZltXXSZXa Any rank or series of numbers, increasing by a conntant 
multiplier, or decreasing by a constant divisor, is called Oeometrical Progrtt- 
slon. 

Thus, 3, 9, 27, 81, &c., is an increasing geometrical series ; 

And 81j^j 9,3, 8i,c., 19 a d-ecrea.sinff geomf-trical scries. 

There are five terms in Geometrical Progression ; and, like Arithmetical Pro* 
gregaiou, any three of them being given, the Qthor two may be found, viz. 

1. The first term.. 

2. The last term. * 

3. The number of terms. 

4. The S7WI of all the terms. 

5. Tfie ratio ; that is, tho multipUer ordiTiior, b): wMA 
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1. A man purchased a flock of sheep, consisting of 9 ; and, by ogreernont, 
was to pay what the last sheep came to, at the rate of ,^4 for the first pheep, 
S12 for the secoiul, $36 for the third, and so on, trebling the price to the ia«rt j 
what did the flock cost him ? 

We may perform this example by multiDlication ; thus, 4X3X3X3X** 
X3X^X3X3i:= .'>26244, J3ns. But this process, you must be eeiisildc, 
would be, in many cases, a very tedioaa one j let us see if we caunot abridge 
It, thereby making it easier. 

In the above process we discover that 4 is multiplied by 3 eiglit times, one 
time less than the number of terms •, consequently, the 8th power of the ratio 3, 
e.vpressed thus, .'^®, multiplied by the first tersn,' 4, will produce the last term. 
But, itjstead of ^li.-jiiig 3 to the 8th power in this manner, we newl only raise it 
to the 4th power, then multiply this 4th power into itself ; for, in this way, we 
do, iii fact, use the 3 eight times, raising the 3 to the same power is before ; 
thus, 3 - =-. 31 ; then, 81 V 81 = (5.^61 ; this, multiplied by 4, the first term, 
gives $2(5244, the same result as before. jS. ^J244. 

Hence, wlien the first term, ratio, and number of 
terms, are given, to find the last term ; — 

I. Write dorcn some of the leading powers of the ratio., 2oith 
the numbers 1, 2, 3, ^'■c. over them, being their several indices. 

II. Add together the most convenient indices to make an iti- « 
dex less by 1 than the niiinher of terms sought. 

III. Maltiphj together the poicers, or numbers standing under 
those indices ; and their product, multiplied by the first term^ 
will be the term sought. 

2. If the first term^f a geometrical series bo 4, and the ratio 3, what is t!.9 
11th teuTto? 

1, 2, vJ, 4, 5. indices. ) JVote. The pupil will notice that the seriea 

3, 9, 27, 81, 243, powers. ) dpes not commence with the first term, bui with 
the ratio. 

The indicop 5 -f- 3 -4- 2 = 10, and the powers under each, 243 X 27 X 9 = 
59049 ; which, multiplied by the first term, 4, makes 236196, the 11th term re- 
quired. ^. 23619G. 

3. The first term of a series, having 10 terms, is 4, and the ratio 3 ; what 
is tlje last term ? j9. 78739. 

4. A sum of money is to be divided among 10 persons ; the first to have .910. 
the second $30, and so on, in threefold pru[)ortion ; what will the last have.' 
A. !$ 193330. 

5. A boy purchased 18 oranges, on condition that he should pay only tho 
priro of the last, reckoning 1 cent for the first, 4 cents for the secot)d, 16 cents 
for the third, and in that proportion for the whole ; how mnch did ho pay for 
them.? .a. o 171798691,84. 

6. What i=? tho last term of a series having 18 terms, the first of which is 3j 
and the ratio 3 ? j3. 337420489. 

7. A butcher meets a drover, who has 24 oxen. The butcher inquires the 
price of them, and is answered, s60 per head ; he immodiatcly offers the 
dTover ;?5J per head, and would take all. The drover says he will not take 
that : but, if he will give him what the last ox would come to, at 2 cents for 
the first, 4 cents for the second, and so on, doubling the price to the last, ho 
might have the whole. What will the oxen amount to at that rate .' 

.^. $167772,16. 

8. A man was to travel to a certain place in 4 days, and to travel at what- 
ever rate he pleased j the Iirjt dav he went 2 miles, the second 6 miles, and so 
oiwto.the last, in a threefold ratio i how far did bo travel the loat day^ aod 
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In this example, we may fi ad the last term as bftfore, or find it by adding 
each day*8 travel together, commencing with the first, and proceeding to the 
last, thus: 2.-{- 6 -|- 18 -|- 54 = 8U trtiles, the whole distance traveUbd, and 
the last day's journey is 54 miles. But this mode of operation, in a long eenea, 
you mast be sensible, would be very troublesome. Let us examine the na- 
ture of the series, and try to invent some shorter method of arriving at the 
same result. 

By examining the series 2, 6, 18, 51, we perceive that the last term, (54,) 
less 2, (the first term,) = 52, is 2 times as large as the sum of the remaining 
terms -, for 2 4- G + 18 ='2ij ; that is, 54 — 2 = 52 -j- 2 ^ 26 ; hence, if 
we produce another term, that is, multiply 54, the last term, by the ratio 3, 
making 162, we shall find the same true of this also ; for 162 — 2, (the first 
term,) = 160 -f- 2 = 80, which we at first found to be the sum of the four 
remaining terms, thus : 2 -(- 6 -|-18 -^54= 80. In l)oth of these operations 
it is curious to observe, that our divisor, (2,) each tinie, is 1 les^thau the ra- 
tio, (3.) - 

Hence, when the extremes and ratio are given, to 
find the sum of the series, we have the following easy 
RULE. 

Multiply the last term hxj the ratio ^ from the product subtract 
mike first term, and divide the remainder by the ratio, less 1 ; the 
qjiotient will be the sum of the series required. 

9. If the extremes be 5 and 6400, and the ratio 6, what is the whole amount 

of the series? _^^ 

6400 X 6-5 __, ^_ 



6—1 

10. A sura of money is to be divided among 10 persons m such a^anner, 
that the first may have $10, the second $30, and so on, in threefold propor- 
tion •, what will the last have, and what will thq, whole have ? 

The pupil will recollect how he found the last term of the series by a fore- 
going rule ; and, in all cases in which ho is rennired to find the sum ryf the 
aeries, when the last term Is not given, he must first find it by that rule, 
and then work for the sum of the series, by the present rule. 

A. The last, $196830 ; and the whole, $295240. 

11. A hosier sold 14 pair of stockings, the first at 4 cents, the second at 12 
cents, and so on in geometrical progression ; what did the last pair bring him, 
and what did the whole bring him ? A. I>ast, «b63772,92 •, whole, $95659,36. 

12. A man houglit a horse, and, by agreement, was to give a cent for the 
first nail, three for the second, &c. j there were four shoes, and in each shoe 
eieht nails; what did the horse come to at that rate? 

* ' A. $9265100944259,20 

13. At the marriage of a lady, one of the guests made her a present of a 
haJfH3agle, saying, that he would double it on the first day of each succeed- 
ing month throughout the year, whicli he said would amount to something 
like $100 i now, how much did his estimate differ from the true amount/ 

A. $20375. 

14 If our pious ancestors, who landed at Plymouth, A. D. 1620, being 101 

in number, had increased so as to double their number in every 30 yeara, 

how creat would have been their population at the end of the year 1840 ? ' 

^ . A. 206747. 
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ANNUITIES AT SIMPLE INTEREST. H^ 



IT XOa An annuity ia a sum of money, payable every year, for a oer^ 
tain number of years, or forever. 

When the annuity is not paid at tJje time it becomes due, it is said to be 
in arrears. 

Tlie sum of all the annuities, such as rents, pensions, <St.c., remaining un- 
pai*l, witli«ihe interest on eacli, fot tlio lime it has been due, id called the 
amouiU ofjJiio annuity. 

Hence, to find the amount of an annuitj^ ; — 

Calculate the Interest on each annuity, for the time it has rt* 
maincd unpaid^ and find its ammnit ; then the sum of ait these 
several amounts lo'dl be the amount required. 

1. If the annual rent of a house, whicli is $2:J0, remain unpaid, (that is, 
in arrears,) 8 years, what is tiie amount.'' 

In this example, thu rent of the last (8th) year being paid wlien due, of 
course, there is uo interest to ix; calcululeJ un that year'slront. 
The. ajmunt of §200 fur 7 ycar^ = $-284 
Tke amount of -Sa").) .... 6 ,...'... = $272 

The aniouuL of .s2.)0 .... 5 = ^^m 

The amoiLHt of §200 .... 4 = $24.8 

The amount of $W0 .,..' '3 = $336 

The amount of $200 .... 2 = $224 1, ' 

The anwu.'U of >203 .... 1 =$212 ^ 

The eighth year, paid when due, = $20.) 

$1936, Jlns, 

2. Ifa man, having an annual pension of $60, receive no part of it til] the 
expiration of y years, what is tlie amount then duo? .-3. $5feO,SO. 

3. What would an annual salary of SSOU umouiit to, whicli remains unpaid 
(4)r in arrearsKor2years? (12:30) FcrSycors? (J908) For4vear3? (,2616) 
For 7 years.? (495G) For 8 yen rs? (5.S0S) ' For 10 yoars ? (7(j20) 

Ans. .$24144. 

4. What is the present worth of an annuity of $600, to continue 4 years.' 
The present worth, (II LXVK.,) is such a sum as, if put at interest, would 

amount to the given annuity ; hence, 

§600 _t- $1,06 = $566,037, present tcortk, 1.st xjcar. 

$r,OU-j- $1,12 = $.535,711, 2(/ 

$600-4-$],18 = c50i3,474, lid 

$600 -j- $1,24 = $4.83,870, 4th 

Aiis., $20134,095, present icarth required. 

Hence, to find the present worth of an annuity;'— 
Find the present zcorth of each year by itself, discounting 

from the time it becomes due, a?id the sum of all these present 

worths will be the answer. 

5. What sum of ready money is equivalent to an annuity of $300, to cor>» 
tinue 3 years, at 4 per cent. ? A. $556,063. 

6. What is the present, worth of an annual salary of $800, to contiuuo 3 
yeace? (1469001) 3 years? (2ltii>U7) 5 years? (^^4075^ ^.$7023,48. 
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ARITHMETIC. 



<AJTXTTJIT£X3S ^T C03y£FOTJ£7D IKTEHSST. 

IT ZOIb The amount of an annuity, at simple and compound interest, if 
the same, excepting the difference iu interest. 

Hence, to find the amount of an annuity at com- 
pound interest ; — - • . 

Proceed as in IT XC, reckoning compound, instead^f simple 
interest. 

1. What will a salary of $200 amount to, which has remained unpaid for 3 
years? 

The aviount of $200 f(rr 2 years = $224,72 
The amount of $200 for 1 year = %212,00 
The 3d year, = ^00,00 

j3, $636,72 
2.»If the annual rent of a house, which is $150, remain in arrears for 3 

years, what will be the amount due fur that time ? ^. §477,54. 
Calculating the amount of the annuities in this manner, for a long period 

of years, would be tedious. This trouble will be prevented, by finding the 

amount of $1, or 1£, annuity, at compound interest, fur a number of years, 

as in the following 

TABLE I. 

Showing the amount of $1 or l£ annuity, at 6 i>er cent, compound interest, 
# K for any number of years, from i to 50. 



Yf-s. 


6 per cent. 


Yrs. G per cent. 


Yt-.. 


G per cent.[|' Y)-s.'6i.er cent. 


Yrs. 


6 per cent. 


1 


1,0000 


11 


14,9716 


21 


39,9927 


31 j 84,8016 

32 j 90,8897 


41 
42 


165,0407 


2 


2,0600 


12 
l3 


16,8b99 
18,8821 


22 


43,3^*22 j 


175,9495 


3 


3,1836 


23 


46,9958 


33- 1 97,3431 


43 


187,5064 


4 


4,3746 


14 


21,0150 


24 


50,8155 


34 ;104,1837 


41 


199,7568 


5 


5,6-371 


15 
17 


2:^,2:59 
25,67^25 
28. 2 J 23 


2.5 


54,8645 


35 ]111,4347 
3d ill 9^1208 


45 


212,7423 


6 


6,9753 


26 


59, J 563 


46 


226,5l>68 


7 


8,3938 


27 


63,7057 


37 


127,2681 


47 


231,0972 


8 


9,8974 


hs 


30,9!)5n 


28 


68,5281 


38 


135,9042 


48 
"49 


245,9630 


9 


11,4913 


\ 19 


33,75S;9 


29 


73,6397 1 


39 
"40' 


145,0534 


261,7208 


10 


13,1807 


|-20 


3u,7855 


30 


79,0581 ; 


154,7619 


50 


278,4241 



It is evident, that the amount of $2 annuity is 2 times as much as one of $1, 
mnd one of §3, 3 times as much ; hence, 

To find tlie amount of an annuity, at 6 per cent. ; — 
Find by the Table the amount of $1, at the given rate and 

time^ and multiply it by the given annuity, dnd the product will 

he the aTnount required. 
3 What is the amount of an annuity of $120, which has remained unpaid 

The amount o/$l, by the Table, we find to be $23,2759 ; therefore, $23,2759 
V 120 = $2793,108, ^W5. > , . 

4. Whftt will be the amount of an annual salary of $400, ^^(^J^ been n 
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arrears 2 yearB? (824) Syoars? (1273-14) 4 years ? (171984) 6 year*. 
(279012) 12 years? (674796) 20 years ? (147M2> ^ju. §28099,5^!. 

5. If you lay up $100 a year from the time you are 21 years of ag^e till you 
are 70, what will be the amount at compound interest .' ^. $20172,08. 

6. What is the present worth of an annual pension of $120, which is to 
continue 3 years .^ 

In this example, the present worth is evidently that sum, which, at com- 
pound interest, would amount to as much as the amount of the given an- 
nuity for the 3 years? Finding the amount of $120 bij the Table^ a^ before^ 
we have 1^382, 0.'i2 ;.tken, if we dioide $382,032 bij the amount of .>jl, compound 
irderest^ for 2 7j ears ^ the. quotient vnll be. the prci>ent roortk. Tiiis is evident 
from the fact, that the quotient, multiplied by the amount of $1, will give the 
amount of ."tj120, or, in otlier words, $3b'2,U32. IVie ainoujU of $1 for 3 years^ 
at coiuponnd interesty i.y $1 ,19101 ; 

then, $3^^^2,032 H- $1,19101 = $320,763, Ans. 

Hence, to find the present worth of an annuity; — 

Find its amount in arrears for the wholetiine ; this amount, 
divided by tke amount of ij^l for said time, will be the present 
w'ori/i required. 

J^ute. I'he amount of $1 may be found ready calculated in the Table of 
compound interest, IT LXXI. 

7. Wliat is the present worth of an annual rent of $200, to continue 5 years ? 
Jl, .'c 842,472. 

The operations in this rule may be much shortened by calculating the pres- 
ent worth of .■jjl for a number of years, as in the following 

TABJLE II. 

Showing the present worth of $1 or l£ annuity, at 6 |>er cent, compound in- 
terest for any number of years, from 1 to 32. 



Yexri. 
1 


6 p;-r cent. 


Yeais. 


C per ct^n'. 


Y-arr. 


6 per cent. 


Yev^. 


6 i.)er cent. 


0,94339 


9 


6,80169 


17 


10,47726 


25 


12,78335 


2 


l,a3:339 


10 


7,3GU08 


lb 


10,82760 


26 


13,00316 


3 
4 


2,67301 


11 


7,88687 


19 


11,1.5^11 


27 


13,21053 


3,46510 


12 


6,38384 


20 


ll,4o',i92 


28 


13,40616 


5 


4,21236 


13 


8,85268 


21 


ll,7t;407 


29 


13,.59072 


6 


4,91732 


14 


9,29498 


22 


12,041.58 


30 


13,76483 


7 


r>,.5t;2;}8 


lo 


9,71225 


23 


12,303:^ 


31 


13,92908 
14,03398 


8 


6,20979 ' 


16 


10,10589 


24 


12,55035 


32 



To find the present icorth of any annuity, by this Tahh, tne 
have onJy to wultiply the present worth of ^\, found in t/te Ta- 
ble, by the given annuity, and the product will be the present 
toorth required. 

8. What sum of ready money will purchase an annuity of $300, to con- 
tinue 10 years? 

The present worth of $1 annuity, by the Table, for 10 years, is $7,36008 ; then 
7,36008 X 300 = $2208,024, Ans. 

9. What is the present worth of a yearly pension of $60, to continue 2 
jears? (1100034j_ 3 years? ( 1 603806) _ 4 years? (207906) 8 years? (3725874) 



SO years ? (6381952) ' 30 years ? (8258898) A. $2364,9 

10. What salary, to continue 10 years, will $2203,024 pmchase? 

This example is the 8th example reversed •, consequently, $2208,0^-^7,36004 

ccr 300, the annuity required. j3. $300. 



<63 ARITHMETIC. 

Hence, to find that annuity which any given sum 
will purchase ; — 

Divide the given sum by the present loorth of $1 annuity for 
the given time, found by Table II. ; the quotierU will be the annui- 
ty required. 

11. What salary, to continue 20 years, will $688,95 purchase ? A $60 -i-. 

To divide any sum of money into annual payments, 
which, when due, shall form an equal amount, at 
compound interest; — 

12. A certain manufacturing establishment, in Massachusetts, was actually 
sold for $270)0, which was diviiled into 4 notes, payable annusilly, so that the 
principal and interest of each, when due, should form an equal amount, at 
compound interest, and the several principals, when added together, should 
make $27).)i) ; now, what were the principals of said notes? 

It 13 plain, that, in tliis example, if wc find an annuity to continue 4 ycats, 
which .■::27000 will purchase, the present worth of this annuity for 1 yoar will 
be the first payment, or principal of the note j the present worth for2yeari», 
the second, and so on to the last year. 
The annuity which ^'2l\)(ii) will purchase, found as before, is 7791,97032 -(-. 
JV*w<«. To obtain an exact result, we must reckon the decimals, which wera 
wjocted in forming the tables. This makee the last divisor 3,465l;)56. 
The JaJ is ^T^SQ^^l^^ amount for 1 yr. $7791,97032 

2rf .. $6934,825, 2 .... $7791,97032- . 

An9.^ 3rf .. $rv542,288, 3 .... .$7701,9703>-2 

... Uh .. $6171,970, 4 .... $7791,97033 

Proofs $26999,998 -f- 



P2R3»S:i7TATEOH. 

U XOZX« PERMUTATiorf js the method of finding how many different 
ways any number of things may be clianged. 

1. How many changes may be made of the three first letters of the al- 
phabet ? 

In this example, had there been but two letters, they could only be changed 
twice : that is, a, 6, and 6, a ; that is, 1 X 2 = 2 j but, as there are three let- 
ters, ihey may be changed 1 X 2 X 3 = 6 times, as follows : — 

1 fa, b, c. 

2 a, c, b. 
3jb, 



o ) n, a, c. 
4i b, c, a. 
5c, b, a. 
6 [c, a, b. 



Hence, to find the number of different changes oi 
permutations, which may be made with any given 
number of different things j — 
, Multiply tof[€tlur all the terms i)f the Tiaiural^s^ricii* from 1 
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up to the given numbcTj and the last product will he the num- 
bir of changes required. 

2. How many different ways may the first 5 letters of the alphabet be ar- 
ranged? ^.120. 

3. How many changes may be rung on 15 bells, and in what time may they 
he rung, allowing 3 seconds to every round? -4. 13076743680U0 changes j 
3923023104000 seconds. 

4. What time will it require for 10 boarders to seat themselves differently ev- 
ery day at dinner, allowing 3G5 days to the year? ^. 9941-x-|-|- years. 

5. Of how many variations will the 26 letters of the alphabet admit? 

^. 403291461126605635584000000. 



Is a rale which teaches, by the use of supposed nnmbers, to find true ones^ It 
ia divided into two parts, called Single and Double. 

S2HGI.B POS2TIOH. 

H ISICIIZa This rule teaches to resolve those questions whose results 
^re proportional to their suppositions. 

1. A schoolmaster, being asked liow many scholars he had, replied, "If I 
had as many more as I now have, one half as many more, one thirdySftd-oaa 
fourth as many more, I should have 296." How many had he ? 



Xet us suppose he had 24 

Then as mamj more = 24 

- ^ as many = 12 

J as many = 8 

\ as many == 6 

74 



We have now found thai we did not suppose 
the right number. If we had, the amount would 
have been 296. But 24 has been increased in 
the same manner to amount to 74, that some un- 
known number, the true number of schoiar»^, 
must be, to amount to 296. Consequently, it is 
obvious, that 74 has the same ratio to 296 that 
24 has to the true number. The question may,, 
therelbre, be solved by the following statement r 
As 74 : 296 : : 24 : 96, J9ns. 
This answer wo prove to be right by increasing it by itself, one half f 9a 
oiself, one third itself, and one fourth itself; 9(j, 

4a 

Thus,^ ^ 

i 24 

From these illustrations we derive the following 
RULE. 

I. Suppose any mimher you choose, and proceed icith it in 
the same manner you would with the answer, to see if it were 
right. 

II. Thensatf, As<his- re-^ult : the result in the question : : the 
supposed number : number sought. 



More Exercises for the Slate, 

8t, and in 1( 

ed by Google 



S. Jamos lent William a sum of money on interest, and in 10 years it amount 
♦'Ij^o J?1600 J what was the sum lent ? A. $1000. 



S&4 ARITHMETIC. 

3. Three merchants gained, by trading, $19S0, of which A took a oortala 
•um, B took three times as much as A, and C four times as much ad B ; 
what share of the gain had each ? A. A'e share was a^l20 ; B's, $300, and 
C»i, $1440. ' V » ♦ N?— > 

4. A person, having about him a certain number of crowns, said, if a third, 
a fourth, and a sixth of them were added togetlicr, the sum would be 45 j 
how many crowns had he ? ji. 60. 

5. What is the age of a person, who says, that if ^g of the years he hai 
lived be multiplied by 7, and % of them be added to the product, the sum would 
be 292? A. 60 years. 

6. What number is that, which, being multiplied by 7, and the product 
divided by 6, the quotient will bo 14 .' A. 12. 



DOI7BZ.E FOSZTZOZT. 

TF XCIV. This rule teaches to solve questions by means of two sup- 
posed numbers. 

In Single Position, the number sought is always multiplied or divided by samo 
proposed number, or increased or diminished by itself, or some known part of 
itself, a certain number of times. Consequently, the result will be propor- 
tional to its supposition, and but one supj)osition will be necessary } but, in 
Double Position, we employ two, for the results are not proportional to the sup- 
positions. 

1. A gentleman gave his three sons $10000, in the following manner : 
to the lecond $1000 more than to the first, and to the third as many as to tha 
first and second. What was each son^g part ? 

Ltt us suppose the share of the first, 1000 \ 

Then the secffud —.^^Q i The shares of all the 8on» 
rytir</=3000 f will, if our suppos-ition bccor- 

> rect, amount to $10000 ; but. 

Total y 6000 I as they amount to $6000 only, 

1 we call the error 4000. 

ThiSy subtracted from 10000, leaves 4000' / 

Suppose J again, that ths shareof the first mas 1500 
Then the second ^z^50i) 

Third = 4000 f We perceive th» 

error in this caie to 

8000 ^ be ,'j>2U00. 

2000 

The first error, then, is §4000, and the second :>,2000. Now, the differeneo 
between these errors would seem to have the same relation to the ditferenco 
of the supposiitions, as either of the errors wouhl have to the ailference 
between the supposition which produced it and the true numl>er. We can 
easily make this statement, and ascertain whether it will produce such a result : 

As the difference of errors, 2000 : 500, difference of suppositions t : cither 
of the errors, (say the first) 4000 : 1000, the difference between its supposition 
And the true number. Adding this difference to 1000, the supposition, the 
amount is 2000 for the share of the first son •, then $rW00 that of the second, 
.$5000 that of the third, j3/i^. For 20004-3000 -[-5000 =10000, the whole estate. 

Had the supposition proved too great, instead of too small, it is manifest that 
we must have subtracted this difference. - 

The differences between the results and the result in the question are called - 
trrorsi these are said to be alike, when both are either too great or tooaiiMdl} 
mnliks^ when cue is too great, and tiio other too aioalL 
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From these illustrations we derive the following 
RULE. 

I. Suppose any two jiumbers^ and proceed with each according 
to the manner described in the question^ and see how much the 
result of each differs from that in the question. 

II. Then say, jis the difference* of the errors : the difference 
of the suppositions : : either error : difference between its sup' 
position and the number sought. 

More Exercises for the Slate, 

2. Three pereons digputin" about their ages, says B, " I am 10 years older 
than A ;" eays G, " I am as old as vou both :" now w^iut were their several 
ages, the sum of al! of them being ]0u ? Ans. A'js, 20 ; B's, 30 ; C's, 50. 

3. Two persons, A and B, have the same income ; A saves \ of his yearly ; 
but B, by spending <^15U per annum more than A, at the end of 8 yekrs findi 
himself q!i40U in debt ; what is their income, and what does each spend per aa- 
num .' 

First, suppose each had §200 ; secondly, $300 ; then the errors will be 400 
and 200. A. Their income is j^400 ; A spends $300, B $450. 

4. There is a fieh v/iiose head is 8 feet long, his tail is as long as his head 
and half his body, and his body is as long as his head and tail ; what is th* 
whole length of the fish ' 

I-'irst, Suppose his body 30 ; secondly, 28 ; the errors will then be 1 and 2. 
c A . , ^. 32 feet 

5. A labourer vvas hired 80 days upon this condition, — that for every day lio 
was idle he should forfeit 50 cents, ami fSr every day he wrought ije should re- 
ceive 75 cents ; at the expiration of the time he received $25 j now how many- 
days did he work, and liow many days was he idle ? 

^. Ho worked 52 days, and was idle 28. 

]M[ISCEZ.IiANEOUS SXAMFXES. 

1. There is a room, one side of which is 20 feet long and 8 feet high : how 
many square feet are contained in that side ? 

This side is a regular parallelogram (TT LXXIX.) : and, to find the square 
contents, we have seen that we must multiply the length by the breadth ; 
thus, 20 ft. X 8 ft. = 160 sq. ft., Ans. But, had we been required to find the 
\ g square contents of half of this par- 

allelogram, af. divided in the figure 

on the left, it is -plain that, if we 
should multiply (20) the whole 
length by ^- of (8) the width, or, in 
this case, the height, the product 
would be the square contents in tnis 




half, that is, in the figure BCD: 
thus, .^ of 8 ==4; then, 4X20=80 



sq. ft., which is precisely \ of 160, thtt 

square contents in the whole figure. 

The half B C D is called a triangle, because it has, as you sjl'c, 3 sides and 

3 ansles, and because the line B C falls perpendicularly on C D] the angle atC 

i» called a right angle ; the whole angle, then, BCD may properly be called 

a right-angled triangle. 

* The difference of the errors, when alikei will be one euJbtra^ud from U» 
«tf^«r ) wb0^«Qlik«, 0Q« add^ to the other. 
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The line B C is calle<l a perpevdkularj C D the basCy and D B the hypotk»- 

JVotf . Both the base and perpendicular are sometimes called the legs of the 
triangle. 

Hence, to find the area of a right-angled triangle ;— 
Multiphj the length of the base by ^ the length of the per- 
pendicular ; the product tvill be the area required. 

2. What is the area of a triangular piece of land, one side of which is 40 
rods, and the distance from the corner opposite that side to that side 20 rods ? 

Avs. ^^- X 40 = 400 rods. 
^Vote. To find the area of any irreg^ular figuri, divide it into triangles. 
* A 



<:^* 



Tn any right-angled triangle, it has been ascer- 
tained, that tlie SQuare ot tiie hypothenuae is 
equal to the sum or the squares of tiie other two 
sides. Thus, in the adjacent ligure, 40- = 1600, 
and 30^ =900 ; then, VSOO-f-lGOO =50, th«' 
hypothenuse 



C Ba^. 40. B 

I. Hence, to find the hypothenuse, when the l<?gs 
are given ; — 

Add, the squares of the tioo legs together^ and extract the square 
root of their sum. 

n. When the h3^othenuse and one leg are given, 
to find the oth^r leg ; — 

From the squure of the hypothenuse subtract the square of the 
gicen leg, and the square root of the remainder will be the other. 

3. A river 80 yards wide passes by a fort, tJie walls of which are 60 yardg 
high ; now, what is the distance from the top of the wall to the opposite bank 
of the river? 

In this example we are to find the hypothenuse. An^. 100 yards. 

4. There is a certain street, in the middle of which, if a ladder 40 feet long 
be placed, it will reach a wmdow 24 feet from the ground, on either side ,of 
said street ; what is the width of the Htrcet ? 

In J.his example, we are to find the length of the base of two triangles, and 
then the sum of these will he the distance required. Jins. 64 feet. 

5. There is a certain elm, 20 feet in diameter, growing in the centre of a cir- 
cular island ; the distance from the top of the tree to the water, in a straight 
line, is 120 feet j and the distance from the foot 90 feet j what is the height of 
the tree ? 

As the tree is 20 feet in diameter, the distance from its centre to the water is 
the JengUi of the bane, that is, 10 -(- 90 = ^00 feet. A. 66,332 h. -f-. 

6. Two ships sail from the same port ; one go<:8 due north 4U leagues, the 
other dueeast^O leagues ; bow far are thoy ajtart ? 

We ure hrre to fi:td the hypothenuse. A. 50 leaguee. 
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7. A man, in a hunting excursi'on, abot 
& Pfluirrel from the top of a stately oak, 
80 feet high, its diameter l>eing 6 feet ; , 
the person stood 19 paces from the tree 
(3 feet being equal to one pace) ; now, 
how far was it from tlie squirrel to the 

Slace where the hunter stood, when he 
ischarged hia piece ? A. 100 ft. 



6. What is the circumference of a wheel, the diameter of which is 8 feet ? 
The circumference of a circle is greater, you are sensible^ than 
the diameter, being a little rrwre than 3 times, or, more accurate- 
iy, 3,141592 times the diameter, a. 25,13 4- ft. 

9. What is the dijimeter of a wheel, or circle, whose circumference \a 13 
foet? A. 4 ft., nearly. 

10. If the distance through the earth be 8000 miles, how many miles arotind 
it ? A. 25132,7 miles, nearly. 

11. What is the area or contents of a circle, whose diameter is 6 feet, and its ' 
circumference 19 feet ? 

Note. The area nf a circle mM.y he found by multiplying 
half the diameter bij half the circumference, or by multiplying 
the square of half the diameter by 3,141592. a. 28.^11. 

12. What is the area of a circle, whose diameter is 20 feet ? 

10^ = 100 X 3,141592 = 314,1592, Ana 

13. What is the diameter of a circle, whose area is 314,1592 ? A. 20 ft. 

14. What is the area, or square contents, of the earth, allowing it to be 6000 
miles in diameter, and 25000 in circumference ' 

Note. The area of a globe or ball is 4 times as much as the 
area of a circle of the same diameter ; therefore, if we multiply 
the whole circumference into the whole diameter, the proOAiU 
will be the area, a, 200000000. 

15. What are the solid contents of a globe or ball 12 inches in diameter ? 
The solid contents of a ghbe are found by muXtipli/ing its 

area by ^ of its diameter, a. 904-i^-f- solid inches. 

16. What are the solid contents of a round stick of timber, 10 inches in dl» 
»moter, an 4 20 feet long } 

In this cxajnple, we may first find the area of one end, as before directedlbv 
% circle ; then multiply by 20 feet, the length. A. 11 feet, nearly. 
JVbe^. Solids of this form may be called cylinders, 

17. What are the solid contents of a cylinder 4 feet in dianjeter, «a<! 10 1^ 
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258 AKITHMETIC. 

"When ^ohils, being either round or square, taper regularly till they come to 
a point, they contain just | as much as if they were all the way as large as they 
are at the largest tad. 

When soliiis decrease regularly, as last described, they are called pyramids. 
When tiie base is square, tliey are called square j^yramids ; when triangular, 
triangular 2njramids ; and when xonwA^- circular pyi-amids^ ox cones. 

Hence, to find the solid contents of such figures ; — 

Multiply the area of the largest end by ^ of the perpendicular 
height. 

What are the solid contents of a cone, the height of which is 30 feet, audits 
base 8 feet in diameter ? ^. 502,6 -|- ft. 

IS. There is a pyramid, whose base is 3 feet square, and its perpendicular 

height 9 foot •, what are its solid contents ? ./9. 3' X 3" = 27 ft. 

19. What is tlie length of one side of a cubical block, which contains 9261 
solid feet r .6'. 21 ft. 

29. In a square lot of land, which contains 2648 acres, 3 roods, and 1 rod, 
what is the lenijlh of one side ? ji. 651 rods. 

21. A grocer put 5 giillons of water into a cask containing 30 gallons of wine 
worth 75 ee.ils per gallon ; wiia't is a gallon of this mixture worth .'' 

Jt. 64^ ctfl. 

23. The first term of a geometrical series is 4, the last 56984, and the ratio 6, 
what is the sum of all the terms ? A. &i3S0 

23. '■'■The great hct^ and ii?hen it icill bepaid.— The public mind has been con 
siderubly anuised for a few days past witli a singular bet, said to have been 
made between a friend of Mr. Adams and a friend of Gen. Jackson, on the 
eastern siiore of Maryland. The het was, that the Jackson man wasto receive 
from the Adams inai) 1 cent for the first electoral vote that Jackson should 
receive over 130, 2 cents fur the second, 4 for the third, and so on, doubling for 
every successive vple ; and the Adams man was to have one hundred dollars if 
Jackrfon c'id not iccoi\e over 130 votes. According to tlie present appearances^ 
Jackson will rec<Mve 173, -13 over 130, and the sum the Adams man will have 
to pay, ill that event, will be $87900930222,07. 

"But the joke does not ap])car to be all on the Jackson man's side. Thff- 
money is to be counted, and it will take a pretty long lifetime of any commort 
man io count out the ' shiners.' Let's see: — allowing that a man can count 
si.xty dollars a minute, and that he continues to count without ceasing, either 
to sleep, to take refreshment, or to keep the Sabbath, it will take him 
twentii'SevcTi hundred and ei'rrluy-nine yearSy nearly ; but allow him to work 
eight hours a day, and rest on the Sabbath, heAvill be occupied 9789-f- yearsj, 
so that the Adams man, when he is called upon for the cash, may tell his 
Jackson friend, ' Sit down, sir ; as soon as I can count the money you shall 
have it ; even the banks take time to count the money, you know^.' " 
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A PRACTICAL SYSTEM 

OP 

BOOK-KEEFIMG, 

FOR 

FARMERS AND MECHANICS. 



ALMOST all persons, in the ordinary avocations of life, unless they adopt 
tome method of keeping their accounts in a regular njanner, will be subjected 
to continual losses and inconveniences ", to prevent which the following plan or 
outline is composed, embracing tlie principles of Book-Keeping in the mo.-^t 
simple form. Before the pupil commences this study, it will nut be ntcessnry 
for him to have attended to all the rules in tbe Aritlimetic ', but he siiould 
make himself acquaintctl vvith the subject of Book-Keeping, before he i>; suf- 
fered to leave school. A few examples only are given, barely sufficient to give 
tiie learner a view of the manner of keeping books ; it bciiig in.eiideLl that the 
pupil should be required to compose similar ones, and insert them in a book 
adapted to this purpose. 

Book-Keeping is ihe method of recording business transactions. It is of two 
kinds — single and double entry j but we shall only notice tlie former. 

Single entry is the simplest form of Book-Keeping, and is employed by re- 
tailers, mechanics, farmers, &c. It requires a Day-Book, Leger, and, wliere 
money is frequently received and paid out, a Cash-Book. 



DAY-BOOK. 

This book shmtld be a minute history of business transactions in the order 
of time i^j which they occur 5 it should be ruled with Ijea.! lines, witii one 
column on the lell hand for pust-marks and refcrenc-';:, ami (wo voiuinns t.n (he 
riglit for dollars and cents. Tbe owner's nnme, the town or citv, und llje unto 
of the first transaction, should stand at the h( ud of the f.rst page, it is tl-.c 
custom of many to continue inserting the name of rhe town uii cvorv pr.pe. 
This, however, is unnecessary, h i.s sufricienl to wrire ui ]v die mou'li, tiuy, 
and j-ear, at the head of eych'page ai'te-r tlje fast. This .'=hoi;kl be v liuoij j,p 
a largfu hand than the entries. 

On commencing an acccuiai witJi any iudividuiil, his plnoeofreiideice si'.-^t.': ' 
be noted, provided it is not the same as "that wllero I'.e l).)ok is kept. If ii bo ll^e 
same, this is unnecessary. As it often hapj>ens ihat difteroiU persr-ns hear (liO 
same name, it is well, in such cases, to dpsigp.ato the individual nil h wliciii ti-e 
account is opened, by statini; his occupation, or particular plact-of lesiiiciico. 

When the cootlitioas of tjale or purchase vary frun) tiie ordinary cusu^ir.s of 
the place, it should be stated. Every mouth, o'r oftcner, the Duv-Buok sh.uuld 
lie copied or posteil into the Leger, as hereafter diiected. Tiie crosses, o-,, tlio 
the left hand cohunn, show that the charge or credit, against which they 
atand, is posted, and the figures show the page of the Leger where the account 
is posted. Some use the figures only as post marks. 

Every article sold on credit, except when a note is taken, should be immedi- 
ately charged, as it is always unsafe to trust to memory. Also, all labour per- 
formed, or any transaction whereby another is made indebted to us, s^iould he 
immediately entered on the Day-Book. If farmers and mechanics would strict- 
ly observe this rule, they would not only save many quarrels, but much money. 
In this respect, at least, follow the example of Dr. Franklin, who never omitted 
to make a charge as soon as it could be done Never defer a charge till to- 
morrow, when it can bo made to-day. 
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FORM OF A DAYBOOK. 

Edward L. Peckham. Boston, Jan, 1, 1829. 



1 X 

I X 

* X 
» X 

« X 

« X 

« X 

» X 

* X 

3 X 



James Warren^ Wartland, Dr, 

To 1 cask Nails, 225 lbs., a 8 cts 

Cr. 

By 37 Ibe. Cheeso, a 10 cts $ 3,70 

** 41 lbs. Feathers, a 70 cts 28,70 

Balance to be paid in Corn, at market price. r 



James Murray^ Jr i>/\ 

To 1 gall. Lisbon Wine, $1,92 

" 6 yds. Calico, a 37^ cts. ...» 2,25 

♦* 2 yds. Broadcloth, a $4,50 9,00 



Robert Hawkins^ Blacksmith, .... Dr, 

To 217 lbs. Iron, a 8 cts 



Thomas Yeomans^ Cr, 

By Cash, 



Archibald Tracy, Salem, Dr, 

To 1 piece Broadcloth, containing 29 yds., a $3 per yd., 

90 days' credit, . 



Isaac Thomas, Brattle Square, . . . Dr. 

To 32 galls. Molasses, a 50 cts 



William Angell, Roxbury, .... Dr, 

To 300 lbs. Pork, at 7 cts $21,00 

30 bu. Corn, a 45 cts 13,50 



Samitel Stone, • Dr. 

To 50 lbs. Harness Leather, a 30 cts. .... $15,00 
" 7 tons Hay, a $10 70,00 



George Carpenter, Dr. 

To 17 Brooms, a 12 cts $2,04 

" 7 lbs. Butter, a 20 ctfi 1,40 

" 4 lbs. Choese, a 10 cts ,40 



Jesse B. Sweet, Mend on, Dr. 

To 1 bbd Molasses. 98 — 6 = 92 galls., a 30 cts 

Cr. 

^y^*^' HoltedbyGoOgk* 
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Jesse Metcalf, Tanner, 

To 20 Calf-9ki nsf, tt $5 . . . 
" 50 Dried Hides, a $4 
60 days' credit. 



. Dr.* 

$; 100,00 
. 200,00 



James Murray, Jr. 

By 20 bu. Corn, a 60 cts. 
" 4 bu. Oats, a 40 cts. 



Cr. 

812,00 
. I,ti0 



James Warren, 

To 24 bu. Corn, a 60 cts. 



Dr 



Archibald Tracy, 

To 1 cord Wood 

" 30 lbs. Feathers, a 70 cts. 



Dr. 

$ 6,00 
21,00 



Robert Hawkins, Cr. 

By shoeing my Korse, §2,00 

" " « Oxen, .... 3,00 



Samuel Stone, Dr. 

To 2 yds.%roadcloth, a $4 ^8,00 

" 4 pr. Shoes, a $1 4,00 



Thomas Yeomans, Dr. 

To 200 bu. Corn, a 70 cts 



Jesse B. Sweet, Dr. 

To 30 quintals Fish, a $3,75 ." 



George Carpenter, Dr. 

To 200 lbs. Cheese, a 8 cts. , . ^16,00 

" 1 firkin Butter, 76 lbs., weight of tub, 10 lbs. = 66, 

a 20 cts 13,20 



Archibald Tracy, Dr. 

To 2 bbls. Flour, a $10 §2a,00 

*< 25 lbs. Lard, a 10 cts 2,50 

" 3 bu. Salt, a 66 cts 1,9S 



Isaac Thomas, Dr. 

To 50 yds. Calico, a 22 cts $11,00 

** 75 yds. brown Sheeting, a 14 cts 10,50 



By Order on Goodrich Sc Lord, for §12,80 
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00 



112 



00 

00 

50 



50 



ra 



LEGEK. 

Jan, 9, 1829> 

Jesse Metcalfe Dr, 

To 500 pr. Men's Shoes, a 95 cts 

10 

Thomas Yeomar^, . Dr. 

To 3 bbl3. Flour, a $9,50 

Robert Hawkins, Dr. 

To 120 lbs. Blistered Steol, a 8 cts $9,60 

»' 100 lbs. Russia Iron, a 5 cts 5,00 

James Murray, Jr Dr. 

To 10 lo3. Sugar, a 11 cts $1,10 

" 20 lbs. Coffee, a 15 cts 3,00 

" 6 galls. Molasses, a 37 cts 2,22 

William Angell, Cr. 

By 200 lbs. Lard, a 6 cts $12,00 

" 350 lbs. Bacon, a 12 cts 42,00 

—12 ^ 

James Hammond, . Dr. 

To 1 bbl. Flour, $i.0,00 

" Sbu.Corn, o65ct9 ^ . 1,95 

*< 6 galls. Wine, a §1,25 " '. 7,50 

'* 3 lbs. Coffee, a 16 cts ,48 

" 4 bu. Salt, a 70 cts 2,80 

" 1 lb. Y. H. Tea, 1,25 

" 14 lbs. Sugar, a 12 cts ],6a 

" 3 yds. Broadcloth, a $2,50 . 7,50 

»« 12 yds. Shirting, a 19 cts 2,28 

13 m 

James Murray, Jr Dr. 

To 6 lbs. Raisins, a 20 cts $1,20 

*' 5 galls. Currant Wine, a 75 cts 3,75 



P 



> X 

fi X 

I X 

1 X 

t X 

3 X 



1 X 



54 



00 



32 



00 



44 



LEGER. 

This book is used to collect the scattered accounts of the Day-Book, and to 
arrange all that relates to each individual into one separate statement. ' Tho 
business of collecting these accounts from the Day-Book, and writing them in tho 
Leger, is called posting. This should be done once a month or oflener. ;jDebt9 
due from others, and entered upon the Day-Book, are placed on the side of Dr. ; 
whatever is on the Day-Book as due to another is placed on the side of €r. 

When an account is posted, the page of the Legcr, in which this accouut is 
kept, is written in the left hand column of the Day-Book. 

Every Leger should have an alphabetical Index, where the names of tho 
several persons, whose accounts are kept in the Leger, should be written, and 
the page noted down. 

When one Leger is full, and a new on6 is opened, the accounts in the fornaet 
dbould be all balanced, and the balances transferred to the new Leger. 
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EXPLANATION OF THE LEGER, AND THE MAN- 
NER OF POSTING. 

It will bo seen, that the name of James Murray^ Jr. stands first on the Day- 
Book ; of course, we shall post his account first. We enter his name on the 
first pag^e oH the Leger, in a large, fair hand, writing Dr. on the left, and Or. 
on the right. At the top of the left hand column we enter the year, under 
which we write the month and day when the first charge was made in the Bay- 
Book, and in the next column the page of the Day-Book where the charge 
stands. Then, as tliere are several articles in the first charge, instead of 
specifying each article, as in the Day-Book. we merely say, To HandrieSj and 
enter the amount in the proper columns. Phis charge being thus posted, we 
write the page of the Leger, viz. 1, in the left hand column of the Day-Book, 
and opposite to it a Xj t** show more distinctly tliat the charge is posted. We 
then pass a finger carefully over the uames, till we again come to the name of 
James Murray^ Jr.^ whicli we find on the second page ; but, as this is credit, 
we enter it on the cre<iit side, with the date and page in their proper columns. 
We then enter the Leger-page and cross, as before, and then proceed again in 
search of the same name, until every charge and credit is transferred into the 
I-eger. The next name is to be taken and proceeded with in the same way sls 
the lirst j and so continue till all the accounts are posted. 

As it is uncertain how extensive an account may be when once opened, it is 
better to take a new page for every name, until all the Leger-pages are occu- 
pied. By this time, it is probable, several accounts will have been settled : 
we may tlien enter a seconduame on the same pages, and so continue till all 
the i)age3 are full. 

Whenever any account is settled, the amount or the balance is ascertained, 
and the settlement entered in the Leger. The settlement may also be entered 
in the Day-Book ', and^many practise this, although it is not essentially ueces- 
■ary. But it is essentially necessary that one, if not both the books, should 
fhow how every account is settled, whether by cash, note, order, goods, or 
whatever way the amount or balance is liquidated. 

N. B. In making out bills, the L<3ger is used as a reference to the charges in 
\he Day-Book, which must be exactly copied. 

FORM OF A LEGER. 



Dr. 






James 


Murray, Jr 




Cr. 




1829. 








$ 


c. 


1^ 




■ 


$ \c. 


Jan, 1. 


1 


To Sundries, 




13 


17 


Jan. 5. 


2 


By Corn and Oats, 


13^60 


" 10. 


3 


do. 




t> 


3y 


« 15 




By Cash, to bal. 


10 


84 


«' 13. 


3 


do. 




4 


95 
44 








"$24 


44 



Dr 



Robert Hatokins, 



Cr. 



Jan. 1. 
♦* 10. 



To Iron, . . 
" Sundries, 



1829. 
Jan. 6. 
« 12. 



By Work, . , 
" Note,a6(>days, 



$31 



d by Google 



264 



FORM OF A LEGER. 



[2 



Dr, 






Thomas Yeomans, 


Cr. 


1829. 

Jan. 7. 

" 10. 


2 
3 


To Corn, 
" Flour, 




140 
$168 


00 
50 

.50 


1829. 
Jan. 1. 
" 11. 


1 


By Cash, . . 
" Check, for bal. 


75 
92 



75 

! 75 



Dr. 



Archibald Tracy^ 



Jan. 3. 
" 6. 
" 9. 



To Broadcloth, 
" Sundries, 

do. . . 



.«! 


c. 


J 8-29. 




87 


00 


Apr. 2. 




07 


00 






21 


48 






$138 


48 







By Cash, 



Cr. 



138 4& 



Dr. 



James Warren^ 



Cr. 



1829. 

Jan. 3. 

" 6. 



To Nail3, 
" Corn, 



I 1829. 
00 I Jan. 3. 

40 



By Sundries, 



I 



46 



Dr. 



Isaac Thomas^ 



Cr. 



1829. 
Jan. 3. 
" 9, 



To Molasses, 
" Sundries, 



1829. 
Jan. 9. 
" 20. 



By Order, . . 
" Note, a 90 day 9 5 



Dr. 



William Angellj 



Cr. 



1829. 
Jan. 4. 
" 16. 



To Sundries, 
" Cash, 



§54 



1829. 
Jan. 10. 



By Sundries, 



54 ua 



Dr. 



Samuel Slone, 



Cr. 



Jan. 4. 
" 7. 



To Sundries, 
do. . 



$97 



c.\\ J829. 
00 ^ 
00 



By Cash, 



Dr. 



Geor ge Carpenter^ 



1829. 
Jftn. 5. 



To Sundries, 
do. . 



04 



1829. 
Jan. 15. 



00 



Cr. 



By Note, a 60 days, 



33 04 
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CASH-BOOK. 



1829. 
Jan. 12. 3 To Sundries, 



1»29. 
44 Jan. 30. 



265 




By Order on Brown 
Selves, . . _. 



INDEX TO THE LEGER. 



Angell, William . 



C 

Carpenter, George ..... 2 



Sweet, Jesse B. . . . . 

Stone, Samuel ...... 2 



H 

Hawkins, Robert 1 

Hammond, James 3 



M 

' Murray, Jame», Jr. ..... 1 

MelcaU', Jesse . 3 



T 



Thomas. Isaac ..... 2 
Tracy, Archibald 2 



w 

Warren, James 2 



Yeomans, Thomas 2 



CASH-BOOK. 

This book records the payments and receipts of cash 

It is kept by making casii Dr, to cash on band and what is received , and CV 
by whatever is paid out. 

At the end of every day or week, as may best suit the nature of the businesi, 
tbo cash on hand is counted, and entered on the Or. side. 

If there is no error, this will make the sum of the Dr. equal to that of the 
Or. ^ balance is tbeu struck, and the ca;;h oo band carried again upon th» 
Dr, side. 
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